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DECLARATI ON FCR THE RECORD OF DECI SI ON

SI TE NAME AND LOCATI ON

Anerican Oreosote Wrks, Inc.
Jackson, Madi son County, Tennessee

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for Qperable Unit #2 at the
Anmerican Creosote Wrks site in Jackson, Tennessee. The decision was nmade in accordance with
the requirenents of the Conprehensive Environnental Response, Conpensation, and Liability Act of
1980 (CERCLA), as anended by the Superfund Arendnents and Reauthorization Act of 1986 (SARA)

and the National G| and Hazardous Substances Pollution Contingency Plan (NCP). The renedi al
action selected is based on the infornmation contained in the Admnistrative Record for the site

Actual or threatened rel eases of hazardous substances fromthis site will be addressed by the
response action selected. |Inplenmenting the response action in this Record of Decision (RCD)
will mtigate the i mmnent and substantial endangerment of public health, welfare or the
environnent associated with the site.

The Tennessee Departnment of Environment and Conservation (TDEC) has provided input as the
support agency throughout the renedy selection process. Oficials of TDEC are in agreement with
the sel ected renedy.

DESCRI PTI ON CF THE REMEDY

The remedy selected is a conbination of free liquid renoval and di sposal, inmmobilization, deed
restriction, and nonitoring. Free creosote, water, enulsion, and associ ated contam nants will
be recovered fromsite soils and treated before di sposal at approved | ocations. Renaining
contam nants in the target area will be immobilized by m xi ng the contam nated soils and sl udge
with an appropriately formul ated binding reagent. The resulting mass will be buried within the

area and the area will be properly landscaped to control erosion. Institutional controls will
be inposed to limt the property to industrial and simlar uses only. Leach tests will be
conducted periodically on the inmobilized material to evaluate perfornance of the renedy. In

addi tion, surface waters, sedinents, and aquifers affected by the site will be nonitored to
ensure that they are protected effectively by the renedy.

STATUTCRY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
action. The renedy is cost-effective and utilizes pernmanent solutions. It enploys treatnments
that reduce toxicity, nobility or volunme as principal elenments of renedy.

This remedy will result in hazardous substances renaining on site above heal t h-based | evel s.
Therefore, a review will be conducted every five years after commencenent of renedial action to



eval uate renedy effectiveness and to ensure that the remedy continues to provi de adequate
protection of human health and the environnent.
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1.0 SI TE LOCATI ON AND DESCRI PTI ON
1.1 S| TE LOCATI ON

The ACWsite is located in central Madi son County, Tennessee. The site covers approximately 60
acres imedi ately sout hwest of downtown Jackson, Tennessee (Figure 1). Land use in the area is
predominantly industrial/comercial with a few residential buildings to the north and

undevel oped areas to the south. The site is bounded on the south by the Seaboard Railroad, the
sout hwest by the South Fork Forked Deer River, to the west and north by Central Creek, a
tributary to the South Fork Forked Deer River, and to the east by industrial buildings

1.2 S| TE DESCRI PTI ON

The general area is characterized by a gently rolling topography with wi de, marshy floodplain
Maxi mumrelief is on the order of 100 feet (350 ft MSL to 450 ft MsL), with relief at the site
bei ng about 20 feet. Wthin the boundary of the site, there are nunerous small swal es and
several low lying areas. As Figure 2 indicates, there were five (5) |lagoons on the site. The
low |l ying areas and the | agoons have historically accunul ated contam nated surface water and
sedi ment s.

1.3 SI TE H STCRY

The Anerican Oreosote Wrks, Inc., began operations as a wood preserving facility in the early
1930s. The operations continued until Decenber 1981. The wood preserving work used both
creosote and pentachl orophenol (PCP). Wastewater sludge fromthe creosote and PCP treatnent of
wood products are listed as KOOl waste under RCRA. Untreated process wastewater and potentially
contam nated stormwater run-off was discharged directly into Central Creek, a tributary of the
South Fork Forked Deer River, until 1973. The major sources of contam nated water were the
treatnent cylinder condensate and surface water run-off over contam nated soils.

A |l evee was constructed in 1973 to retain surface water run-off fromthe site and to reduce the
potential for site flooding by the South Fork Forked Deer River. The soil borrow pits used for
the | evee constructi on subsequently becane sl udge storage | agoons. Figure 2 shows the genera
site features, the process area and the | agoon | ocations.

<I MG SRC 0496279A6>
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During 1974 and 1975, a wastewater treatnment systemwas installed. The system operated through
1981. The engineering report for the treatnment systemstates that 25,000 gallons of groundwater
per day entered the sunp under the pressure treatnment cylinders. The report also states that
there was an accunul ation of five tons of sludge per year in the sand filters and that a few

| oads of sand filter sludge were spread on the back road at the east end of the property.



The Anerican Oreosote Wrks, Inc. ceased operations in Decenber 1981. In May 1982, the conpany
filed for bankruptcy under Chapter 11 of the U S. Bankruptcy Code. Response actions at the ACW
site began imediately prior to the closing of the facility and continue to the present. The
response actions taken to date include the follow ng.

1.3.1 Response Actions

Novenber 1981. The Tennessee Departnent of Health and Environnent (TDHE), presently the
Tennessee Departnent of Environnent and Conservation (TDEC), installed four shallow nonitoring
well's around the property line. The nonitoring wells ranged in depth from24 to 35 feet
approxi natel y.

Decenber 1981. A National Pollution Discharge Elimnation System (NPDES) Permt Nunber
TNO001904 was issued Decenmber 12, 1981. The permit allowed the discharge of stormwater run-off
froma site lagoon into the Central Creek. Qperations at ACWceased at this time as well.

June 1982. TDHE sanpled the site. H gh concentrations of PCP and creosote were present in the
storage tank sludge, soils, and wastewater.

May 1983. Sanpling at the ACWsite by United States Environnental Protection Agency (EPA),

Regi on IV, Environnental Services D vision (ESD), personnel indicated the sludge, surface soils,
| agoon waters and shal | ow groundwat er south and sout hwest of the | agoons were contaminated with
organi ¢ conpounds associ ated with wood preserving by creosote and pent achl orophenol (PCP).

Based on the investigation by ESD, EPA was authorized to renbve hazardous waste at the site
under the Conprehensive Environmental Response, Conpensation and Liability Act of 1980 (CERCLA).
The United States Coast Quard Qulf Strike Teamwas called in to renove i npounded water at the
site.
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June 1983. Approximately 30,000,000 gallons of water with PCP | ess than 100 parts per billion
(ppb) were punped into the South Fork Forked Deer River. The water exceeding the discharge
criteria set by the Tennessee Division of Water Quality (TDW) was treated prior to rel ease.
Hazar dous Waste Technol ogy Service (HAZTECH) was the EPA contractor on site. The untreatable
portions of the highly enmulsified oil/water m xture were placed in the enpty tanks on site for
storage until subsequent renoval was possible. Due to the quantity of contam nated naterial,

pl ans were approved for the on-site contai nnent of the contam nated nmaterials by stabilization
with lime kiln dust. The sludge was renoved fromthe bottomof the pond areas and fromthe
product storage areas and placed in a pit excavated in Lagoon 3. The sludge in Lagoon 1 was
solidified in-place and capped with clay. The sludge in the basins and tanks was solidified and
taken, along with the soil surrounding the tanks, to Lagoon 3. The pit containing the sl udge
was cl osed and capped with clay. D version ditches were cut through the old bottom of Lagoon 3
to divert water away fromthe pit containing the sludge. A punp and gravity drain pipe were
installed in conjunction with the altered drainage pattern to renove subsequently i npounded
water. The work at the site was conpl eted on August 8, 1983.

February 1985. Repair work to mitigate the effects of a | eaking storage tank contai ning 10, 000
to 15,000 gal l ons of PCP-contam nated water was undertaken by the EPA contractor, O H.
Materi al s.

June 1985. O H Materials, under the guidance of EPA, issued a Renedial Action Plan, which
included site assessnent, analytical data summaries, renedial action alternatives, and cost
estimation.



January 1987. The U. S. Arny Corps of Engineers (USACE) and the EPA began field work for the
Remedi al Investigation/Feasibility Study (RI/FS). Soil and Material Engineers (S&E) was the
contractor for the USACE

Cctober 1988. The RI/FS Report was conpl et ed.
January 5, 1989. The Record-of-Decision was signed for Qperable Unit 1 (QU).

January-February 1989. USEPA sanpled all the tanks and pits within the process area for a
dewatering treatability study.

July 1989. USEPA began the field work for QUL Renedial Design and Renedial Action at the site.

Novenber 1989. USEPA finished denolition, disposal, and regrading of nost of the plant facility
and awaited a tine slot for use of an incinerator for contam nated soils and sl udge.
Construction of new drai nage pipe and ditch at the southwest corner of the site was conpl eted.
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January 1990. Renedial Action work started in July 1989 was conpl et ed.

Decenber 1990. At the request of the state, EPA initiated design and installation of a
repl acenent drai nage control system which included a subnersible punp and a recountoring of the
landfill cap.

June 1991. EPA began Site Stabilization field work.
June - July 1991. EPA oversaw the sal vaging of scrap metal fromthe old process area.
August 1991. EPA installed a security fence around the entire site to restrict public access.

Currently, TDEC perforns Site Stabilization activities at ACWunder a 1993 Support Agency
Cooperative Agreenent (SAC). These activities include operation and upkeep of the drai nage
control system naintenance of all site facilities, and periodic sanpling of |agoon water before
di scharge to the river.

1.3.2 Enforcenent Activities

In Decenber 1981, ACWreceived its National Pollution D scharge Elimnation Systens (NPDES)
permt #TNO001904. However, the facility ceased operation shortly thereafter. On May 21, 1982,
ACWTfiled for Chapter 11 bankruptcy.

In June 1983, EPA used CERCLA energency response funds to renove and treat water fromthe site,
renmove and bury sludge, and cap certain areas with clay. On June 1, 1983, the Technical

Assi stance Team (TAT) took sanples at the site. On June 3, 1983, the EPA arranged for water
fromthe site to be punped to the South Fork of the Forked Deer River. EPA consolidated the
sludge into a control area (Forner |agoon 3) and capped the area with clay. Al on-site
operations were conpl eted by August 31, 1983. Costs for the above-described activities were
approxi mately $750,000. |In Cctober 1984, the site was placed on the National Priorities List
(NPL). On Septenber 19, 1985, EPA began a Renedial Investigation and Feasibility Study of the
site which cost approxinately $800,00 to conpl ete.

On July 25, 1983, EPA filed a proof of claimfor $3,500,000 in the Chapter 11 bankruptcy
proceeding. Due to ACWs lack of adherence to the court's procedures, on April 20, 1988, the



U S. Bankruptcy Court for the Northern District of Florida, Pensacola D vision, dismssed ACWs
case. Based upon accunul ated evi dence and the fact that the Tennessee Secretary of State
revoked ACWs charter of incorporation on April 9, 1985 ACWis a defunct organization and is
not a viable potentially responsible party (PRP) for cost recovery purposes. Therefore, the
Federal Superfund and Tennessee State funds are being used for investigations and renedia
actions at the site.

<I MG SRC 0496279B1>

2.0 COVMMIUNI TY RELATI ONS H STORY

Community relations activities for the Arerican Creosote Wrks Site have been conducted jointly
by the USEPA and the TDHE/ TDEC. The initial contact with the public took place in Jackson
Tennessee, in 1982. This was in the formof interviews with representatives of the Cty of
Jackson regarding the upcom ng Superfund renoval action of June 1983. Two public neetings were
organi zed for the Jackson community. The first meeting was held in Decenber 1986, prior to
initiating RI/FS field activities. The second neeting was held on August 29, 1988, to discuss
the results of the RI/FS and USEPA's Proposed Plan for addressing site contam nation. These
neetings preceded the QUL ROD which was signed in Decenber 1988

For the purpose of the current ROD, a Proposed Plan Fact Sheet was published in May 1996. It
summari zed the findings of additional studies on the site, discussed the objectives and
proposed nmethods of site cleanup, requested comments on the Proposed Plan, and invited the
public to discuss the site at the Availability Session held on June 25, 1996, in Jackson

Tennessee. Only one comment, requesting nonitoring of a private well, was received fromthe
public in relation to the Proposed Plan. No nenber of the public attended the Availability
Session. Overall, active involvenent and participation by the general public regarding the site

have been m ni nal

In 1988, the water and sewer authority fornmally expressed concern about the potential inpact of
the site on the Jackson wellfield located 1.5 niles northeast of the site, and on the sewer
interceptor line |located near the southern edge of the site. To date, there has been no report
of any site related inpact on the wellfield or the sewer lines

There has been discernible interest fromthe Cty and the | ocal business community in
facilitating the commercial devel opment of the site and the surrounding area. |In 1995, USEPA
was i nforned by TDEC that the site was being considered as a possible location for a
penitentiary. Apparently the site did not neet the necessary requirenents as current
information indicates that the i dea has been dropped.

<I MG SRC 0496279B2>

3.0 SUMMARY COF S| TE CHARACTERI STI CS

3.1 Sur face Features

The terrain at the ACWsite is flat to gently rolling with a noderate relief which is provided
by the area streamchannels. Land surface altitudes range from about 340 feet above nean sea
| evel along the South Fork Forked Deer River to about 350 feet near the northeastern corner of

the site. The site is partially protected fromflooding by | evees on the west and the south.

The main processing area was |ocated in the north central portion of the site and severa



remmants of the previous operations still remain. These include sand filters, one stee
treatnent cylinder, snall sheds, several concrete pads which housed the above-ground

storage tanks and m scel | aneous piles of concrete, steel, and tinber cross ties. Vegetation in
the processing area mainly consists of scattered, tall grasses and wild flowers.

The physical demarcation of the site can be described as follows (Figure 2):

. the northern boundary consisting of the small, intermttent streamidentified as
Central Creek immediately north of the ACWdi ke and the right-of-way limts of Meadow
Street

. the eastern boundary consisting of the back road up to the constructed fence |ine
with the adjacent |unber conpany yard

. the southern boundary consisting of the right-of-way limts of the Seaboard Railroad

. the western boundary consisting of Central Creek i mediately west of ACWdi kes and a

smal | portion of the South Fork Forked Deer River
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Physical features initially identified as part of the wood preserving facility include

. pl ant process area and tanks
. drip yards

. surface water |agoons

. road and railroad beds

. adm ni stration building

. chemi stry | aboratory

. nuner ous shops and work sheds
. surface water drainage ways

The ACWsite is within the floodplain of the South Fork Forked Deer River. The boundaries of
the site include dikes on the northwest, west, and southwest. Two snall drai nage ways are
within the i mmedi ate areas including the Central OGreek, and an unnaned tributary. Central Creek
flows al ong the northern and western border of the site. The dikes on the ACWsite formone

of the Oreek's channel banks. Surface flowis to the south and into the South Fork Forked Deer
Ri ver which is approxi mately 300 feet downstreamof the site. The drainage area of Centra

Creek is approxinmately 1.1 square miles and it includes industrial property, comercial property
and several residences.

3.2 Soi | s

Three different soils are identified at the site as napped by the Soil Conservation Service
(SCS, 1978). These soil nenbers are the Lexington, Falaya, and the Collins Association. They
are described as foll ows:

Lexi ngton Associ ation. The Lexington soil covers approxinately 80 percent of the site and
are generally those soils which are east of Lagoons 2, 3, and 4. The Lexington soil is
descri bed as an urban land conplex with 1 to 12 percent slope. Wthin the site, the

Lexi ngton's slope is generally less than 1 percent. The soil material is predom nantly

| oany and very acidic
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Fal aya Associ ation. The Fal aya soil covers 10 percent of the site, generally the area of
Lagoon 4 and extending in a thin strip along the southern boundary parallel to the
Seaboard Railroad. It is described as a silt loamwith O to 2 percent slopes. This soil
is generally forned on the low areas of first bottons along streans and is sonewhat poorly
drai ned. The Falaya soil is excessively wet during the winter and spring with nost areas
frequently flooded after periods of heavy rainfall; groundwater is often at a depth of 1
to 2 feet. The soil has a high available water capacity and is strongly acidic

Collins Association. The Collins soil is primarily loany silt with O to 2 percent sl opes.
It fornms on the floodplain of streams and is noderately well drained. This soil is
generally found al ong the northwestern boundary adjacent to Central Creek and extends to
Lagoons 2 and 3. The Collins soil is frequently flooded for a brief duration, mainly in
winter and spring. The soil has a high available water capacity and is very strongly
aci di c.

3.3 Land Use

The land use in the general area of the ACWsite includes industrial, residential, conmercial
pastures, and forest |lands. Based on the data conpiled fromthe aerial photographs of the
surroundi ng area of the site, over one-half of the land within a one-quarter mle radius of the
site is used for commercial and industrial purposes. The renaining portion of the one-quarter
mle radius is nostly forest land, or cultivated cropland and pasture. The only residential
area within the quarter mle radius is contiguous with the northwestern boundary of the site.

<I MG SRC 0496279B5>
3.4 d i mat ol ogy

The ACWsite is within a md-continent tenperate region characterized by noderately cold winters
and warm hum d summers. The predom nant southerly winds bring warm noist air, and the
occasional winds fromthe northwest bring dry air. The nbst common severe weat her conditions
are in the formof mld droughts or thunderstorns. Danaging hail and tornadoes associated with
t hunderstorns can occur. Local flooding fromhigh intensity, isolated storns is generally the
nost severe problemin snall watersheds.

The Jackson weather station is the nearest facility to the ACWsite for which long-term
climatol ogi cal data are available. The station is approximately two mles northeast of the
site. The coldest days occur in January when the nonthly average tenperature is 34°F (1°C).
During May through Septenber, an average of 25 days will have a maxi numtenperature of 90°F
(30°C) or greater. Precipitationis nostly in the formof rain and averages 50 i nches annually.
The anount of precipitation, in general, is evenly distributed throughout the year

4.0 SCOPE AND ROLE OF CPERABLE UNITS

As a result of various studies on the site, particularly the 1988 R /FS, USEPA concluded that it
was prudent to commence mitigating certain site hazards while addressing the issues of data gaps
regardi ng groundwater and soil contam nation. Therefore, the cleanup of the site was proposed
to be organized into three operable units. Operable Unit 1 Renmedial Action (RA) consisted of
surface clean-up activities and site stabilization. It was inplenented to elinminate visible
hazardous conditions at the site, protect the River, and control access to the site. The OQJ
ROD was signed in 1988, and the RA was conpleted in 1990. QU2 was planned to address additiona
investigations and protection of groundwater, while soil contamination issues and other site

cl ean-up needs were deferred to QU3.
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The current decision docunment is the second ROD on the site, and it addresses the cleanup of the
surface soils, the surface waters, sedinents and the aquifers affected by the site. The

sel ected cl ean-up neasures are planned to naintain the site as a safe property for industria

use by treating the contam nated soils, sludge, sedinents, free creosote, enulsion, debris and

i npounded water at the site. In addition, a Muitoring Plan, which will include the treated
soil area, Central Creek, South Fork Forked Deer River, the Alluvial and Fort Pillow aquifers
will be designed and inplenmented as part of the renedial action. Wen conpleted, the selected
remedy will be protective of the surface soils, the surface waters, and the groundwater inpacted
by the site.

This Operable Unit may be inplenented in phases if governnment budgetary constraints so dictate
Fundi ng of the renedy nust be provided by the Federal and the State governnments because there
are no viable responsible parties. The renedy is readily applied in phases w thout reduction in
effectiveness. |Inplenenting the phased approach will allow the highest human heal th or
environnental risk at the site to be addressed first with avail abl e funds, using proven

t echnol ogi es and a pernanent renedy.
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5.0 SI TE STUDI ES
51 PREVI QUS | NVESTI GATI ONS
5.1.1 Site Assessnent, 1981

Eval uation of the site for necessary actions began i n Novenber 1981, when various nonitoring and
sanpling activities were initiated by the Tennessee Departnent of Environnment and Conservation
Results of these activities reveal ed that high concentrations of creosote and PCP were present
in shallow groundwater, soils, sludge, and wastewater stored at the site

5.1.2 Field Investigation, 1983

EPA' s Environnental Services Division (ESD) conducted various sanpling activities at ACWin 1982
to determne the extent of contam nation at the site. PCP was detected in all surface water
sanpl es collected with the highest concentration being 640 microgranms per liter (Og/L).

Sedi nent sanples fromponds at the site were contam nated with organi ¢ conpounds associated with
the wood preserving process. Mst of the conpounds were pol yaromati ¢ hydrocarbons (PAHs). The
group of sedinent sanples with the highest concentrations recorded between 40,000 to 2, 800, 000

m crograns per kilogram (O/kg). PCP was detected at concentrations of 500,000 and 17, 000

Og/ kg for sedinent sanples collected fromtwo on-site |agoons. Two soil sanples were collected
in the processing area. These sanples indicated PAHs at concentrations of 10,400,000 and

61, 700, 000 Og/ kg, and PCP was detected at concentrati ons of 2,000,000 to 5,000,000 Og/kg
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5.1.3 Site Analysis, 1984

The USEPA Environnental Photographic Interpretation Center obtained historical photographs
representing the period from1950 to 1979. Color mssions were flown on June 1, June 22, and

August 4, 1983. A land use analysis was perforned on these series of photographs. Throughout
the study period, portions of the main processing and wood storage areas appeared to have had a



very dark-toned col oration, indicating possible ground staining and/or the deposition of
dark-toned naterial s.

5.1.4 Renedial Investigation, 1988

USEPA conducted a najor study of the problens at the site using the services of the US Arny
Corps of Engineers as the prinary contractor. The aimof the study was to deternine the extent
and severity of contam nation at the site, evaluate the physical setting and hazardous naterials
m grational pathways, and to assess the potential public health and environnmental inpacts.
Details of this study are in the "Final Renedial Investigation Report", July 1988, by S&VE, Inc
Envi ronnental Services. The findings are sumarized as fol |l ows:

1. Three contam nant source areas were identified including (i) plant process facility
(treatnent building, pressure cylinders, boiler roomtanks, oil storage tanks, tank
cars, vacuum pond, sand filters, pits), (ii) sub- surface free product (creosote, PCP
and enulsion), (iii) site soils, surface water and sedi nents.

2. Approxi mately 90 percent of the soil at the site was found to be contam nated
However, the vertical extent of contamination appeared to be less than 5 feet for
nost of the site.
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3. Creosote and PCP were detected in groundwater sanples fromthe nonitoring wells
installed at the site indicating on-site groundwater contam nation

4. The conpounds of major health and environnental concern were volatile organic
conpounds (VQCs), polynucl ear aronmatic hydrocarbons (PAHs), pentachl orophenol (PCP),
di oxi ns and furans.

5. Contam nants could mgrate offsite through groundwater, novenent, site flooding,
surface water overflow, and discharge of contam nated sedinents fromthe site

6. Nei ther the groundwater nor the surface water was identified as being used for
potable water within one nile of the site. Two well fields, |ocated east and north
of the site, supply the local drinking water.

7. Direct contact with waste sources, and contact with contam nated surface water and/or
sedinents, were determned to be the nost probabl e hunan and envi ronmental exposure
rout es.

5.1.5 Feasibility Study, 1988

This study was conducted by USACE for USEPA to devel op and eval uate net hods of addressing the
contam nation problens identified during the Remedi al |Investigation discussed above. The study
included an eval uation of potential cancer at the site. |t concluded that the site posed an
unaccept abl e | evel of human health and environnental risk which required renediation. Al though
the study eval uated several cleanup technologies for the site, it did not recommend choosing a
permanent renedy at that tinme, due to the data gaps which it identified. These gaps included
the extent of groundwater contamination outside the site boundary and the naxi num depth of soi
contami nation. In addition, the study stated that pilot studies of the treatnent technol ogies
eval uated for the site were needed before a pernmanent remedy could be chosen. Due to the need
for additional data gathering and eval uation, renedial work at the site was planned to be
conduct ed under three operable units. Therefore, the 1988 Feasibility Study forned the basis



for the QUL ROD, and established the reasons for the new studi es which are sunmmarized bel ow.
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5.2 RESULTS OF ADDI TI ONAL | NVESTI GATI ONS

5.2.1 Goundwater Studies

Under contract with USEPA, the United States Ceol ogi cal Survey (USGS) conducted a conprehensive
groundwat er study at the site between 1990 and 1993. The study eval uated the extent of off-site
groundwat er contam nation and the potential for contami nation of |ocal water-supply wells. In
addition, on-site groundwater quality was assessed. Water sanples were taken fromthe two
aquifers in the area, the alluvial aquifer at the depth of about 40 feet and the Fort Pill ow
aqui fer which is as deep as 150 feet. Details of this study are in the USGS | nvestigations
Report No. 93-4170, entitled "Hydrogeol ogy, Gound-Water Quality, and Potential for \Water-Supply
Cont ami nati on near an Abandoned Wod-Preserving Plant Site at Jackson, Tennessee". The

concl usions of the study are summari zed as foll ows:
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1. Contam nants fromthe wood preserving facility were detected in on-site sanples taken
fromthe Alluvial and Fort Pillow aquifers. Concentrations of organic conpounds,
particul arly napht hal ene, PCP, and benzene exceeded dri nking water standards in nany
sanples fromthe Alluvial aquifer. Few organic conpounds were detected in water
sanples fromthe Fort Pillow aquifer.

2. Concentrations of organic conpounds were low in water sanples fromoff-site wells

3. Wells sanpled to assess the potential for pollution of water-supply sources by the
site did not reveal site-related contam nants.

5.2.2 Environnental |npact Assessnent

In 1990, the USGS conducted environnental sanpling and analyses in and around the site. Results
of the study are as foll ows:

1. Surface waters and sediments near the site contained detectable |evels of creosote
and PCP conpounds apparently transported fromthe site, primarily by surface runoff.
Central Oreek which bounds the site to the north and west reflected the nost
pronounced contam nation inpact. Naphthal ene (creosote constituent) and PCP were
detected at concentrations above naxi mum acceptable levels for fish and aquatic life.

2. In laboratory tests, sedinments formCentral Creek reflected significant toxic effects
on sone aquatic organisns. Simlarly, sedinent sanples from South Fork Forked Deer
Ri ver adversely affected aquatic conmmunities.
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3. Speci es conposition and diversity of phyton, benthos, and fish at the Central Creek
indicated pollution by the site.

4. Fi sh tissue sanples from Central Creek contai ned organi ¢ conpounds indicative of
creosot e contani nati on



5. Anal yses of the soil and sedinent sanples fromthe site indicated the presence of
t oxi ¢ subst ances.

A detail ed description of the sanples and results of the | aboratory anal yses can be found in the
USGS report of 1993, "Water Quality, Organic Chem stry of Sedinent, and Biol ogi cal Conditions of
Streans Near and Abandoned Wod Preserving Plant Site at Jackson, Tennessee".

5.2.3 Focused Renedi al Investigation

In 1993, after evaluating the results of the USGS studies and review ng the reports of previous
i nvestigations, USEPA and TDEC engaged in several discussions to consider issues related to the
site. The purpose of the discussions was to deternmine an optinumstrategy for effectively
renmediating the site in view of the new data. The nmain issues discussed included the current
and future use of the property, and availability of clean-up funds. As a result of the

di scussions, the follow ng concl usions were reached:
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1. Sources of drinking water in the area do not appear to be threatened significantly by
contamnants at the site. Nevertheless, contaninated soils, sedinent, and surface
water remain on the site. In addition, liquid waste remai ns underground as sources

of multi-nedia contam nation. Therefore, a plan to nitigate the threat posed by the
site to human health and the environment was needed

2. The property is in an industrial area. No new residential devel opnents have been
observed near the site. The current zoning for the site, according to the Jackson
Cty Planning Commission, is "CGeneral Industrial" which prohibits all residential
school, and church uses. Therefore, its future use, which would nost likely renain
i ndustrial, nust be considered in establishing the clean-up standards for the site

3. There is no viable Potentially Responsible Party for the site. The cost of cleanup
nmust be paid, in accordance with the Superfund Law, by the State and USEPA on the
basis of 10 and 90 percent share respectively. The clean-up plan devel oped for the
site nust be inplenentable in phases to allow for State and Federal budgetary
constraints

Based on these conclusions, it was decided that the clean-up objective for the site would be:

to ensure that persons who enter the property are protected frompotential health risks rel ated
to the site. Therefore, a new study, which focused on the surface soil, surface water, and

sedi ments was conducted to delineate the current extent of contamination and to collect data for
eval uating associated human health risk. Details of the study are reported in the "U S EPA
Regi on IV Renedi al Investigation, Amrerican Creosote Wrks, Jackson, Mdi son County, Tennessee
Novenber, 1993". The study is summarized as foll ows.
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Soi |l sanples taken from approximately 135 |l ocations at the site were analyzed in the

|l aboratory to determne the current nature and concentrations of site contam nants.
Results of the anal yses indicated a wi despread presence of creosote and PCP conpounds at
varyi ng concentrations. Four specific locations of the site were identified as exhibiting
unaccept abl e | evel s of creosote constituents, PCP, and dioxin. The locations include: (1)
the fornmer process area, (2) areas along the railroad tracks near the eastern half of the
site, (3) areas between the on-site |lagoons, and (4) areas along the southeastern boundary
of the site. These locations represent the "hot spots" which, potentially, pose the nost



significant human health and environnental risk at the site.

Three surface water sanples were taken fromthe | agoons at the site. Analyses of the
sanpl es indicated the presence of PCP and several netals.

Four sedinent sanples fromthe | agoons were analyzed. Dioxin was the only contam nant of
concern detected at an el evated average concentrati on of 0.0075 ppm The | agoons and the
contam nation are included in the renediation plan for the site

6.0 SUMVARY CF SI TE RI SKS

A conpr ehensi ve study of the data collected during the Novenber 1993 R was conducted by Roy F
Weston, Inc. for USEPA to assess potential human health risk associated with the contam nants at
ACW In line with the current renedi al objectives, the Focused R sk Assessnent (FRA) addressed
contami nated soils which constitute the prinmary source of human health threat based on the

anal yses of sanpling data and exposure pathways. The FRA which was conducted accordi ng to USEPA
protocol and guidelines included the follow ng
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Identification of chemcals of potential concern
Exposur e assessnent

Toxicity assessnment and

Ri sk characterization

PoODNPE

Details of the study can be found in the "Focused R sk Assessnent- Anmerican Creosote Wrks,
Jackson, Tennessee" which was finalized in April 1996. The following is a summary of the study.

6.1 Chenical s of Potential Concern

The Chem cal s of Potential Concern associated with contam nated soil at the ACWSite are |listed

in Table 1. These are the conpounds identified by the FRA as likely to pose human heal th ri sks.
They were identified by usi ng USEPA nethods to screen the chenicals detected in the sanples from
the site.

6.2 Exposure Assessnent

The purpose of Exposure Assessnent is to quantify the |likelihood for hunan exposure to the
Chemi cals of Potential Concern at the Site. The likelihood of exposure to a Chem cal of
Potential Concern is expressed as Chronic Daily Intake (CDI), and is estinated based on the
route of exposure, concentration, frequency, and duration of exposure to the chemcal. As

di scussed previously, the prinmary carrier of the contamnants at the site is the surface soil
In addition, the FRA indicates that dust enmanating fromthe contam nated soil potentially could
transport certain Chenmicals of Potential Concern. Therefore, possible pathways of exposure to
ACW cont ami nants include incidental soil ingestion, dermal contact, and inhal ation of dust by
trespassers and workers at the site. For these conditions, CD was calculated for each Chem ca
of Potential Concern at the site. Results of the calculations are shown in Table 2. Details
of the procedure, equations, and other assunptions for the calculations are in the FRA report
and in Tables 3 through 7.

6.3 Toxicity Assessnent

Toxicity Assessnent is the process by which possible harnful effects of the Chenmicals of



Potential concern are evaluated. The process provides and estimate of the relationship between
the extent of exposure to a contami nant and the occurrence of adverse effects

Several of the chemicals found at the ACWsite for exanpl e benzene, PCP, and di oxin, have the
potential to cause cancer (carcinogenic). Qher Chemcals of Potential concern, such as

di benzofuran, nmay cause hunman heal th probl ens which are not related to cancer. Toxicity val ues,
whi ch nunerically express the dose-response rel ationships for chemcals, are derived
differently for carcinogens and noncarci nogens. These values are referred to as Cancer Sl ope
Factors for carcinogens and Chroni c Reference Doses for noncarci nogens. The Cancer Sl ope
Factors and Chronic Reference Doses in Tables 8 and 0 respectively are the results of the
Toxicity Assessnment for the chenmicals of potential concern found at the site. The FRA report
details the procedures



<I MG SRC 0496279C6>

Table 1
Anerican Creosote Wirks Site

Chem cal s of Potential Concern
Surface Soil Range of
Concentrati ons

I NORGANI CS ny/ kg
Al um num 6, 800- 19, 000
Arsenic 4.5
Bari um 103- 210
Beryllium 0.47-0.97
Chrom um (Tot al ) 16.5-54.0
Cobal t 5.0-8.7
Copper 11.5-63.0
Lead 29.5-43.0
Manganese 430- 880
Mer cury 0. 14-0. 38
N ckel 9.3-16.0
Sel eni um 2.8
Vanadi um 26.0-36.0
PESTI Cl DES/ PCBs
4,4' -DDT 0. 024-0. 03
2,3,7,8 - TCDD (TEQ 0. 0002-0. 018
Endosul fan 11 (beta) 0. 076
Endri n Ketone 0. 008-0. 24
SEM - VOLATI LE ORGANI CS
Acenapht hene 0. 063- 35
Ant hr acene 0. 087-210
Benzo( a) ant hr acene 0.82-71.0
Benzo( a) pyr ene 1.2-99.0
Benzo(b and/ or k)fl uoranthene 1.6-97.0
Benzo( ghi ) peryl ene 1.3-120
Car bazol e 0.051-59.0
Chrysene 1.2-73.0
Di benzo(a, h) ant hracene 0.13-1.1
Di benzof uran 0.039-19.0
Fl uor ant hene 0. 29- 200
Fl uor ene 0.14-45.0
I ndeno( 1, 2, 3- cd) pyrene 0.19-93.0
3-N troanaline 19.0
Pent achl or ophenol 0.11-120
Phenant hr ene 0.11-68.0
Pyr ene 0. 35-150
VOLATI LES
Benzene 0. 002
Tri chl or oet hene 0. 003-0.014



TABLE 2
Surface Soil Ingestion, Inhalation, and Dernal Contact
Estimated Daily Intakes for Qurrent Trespassers and Future Wrkers
Based on the Exposure Point Concentrations

American Creosote Works

Der mal Der mal Der mal Der mal

Surface Soil | ngestion Cont act I nhal ati on I ngestion Cont act I nhal ation | ngestion Cont act I nhal ati on I ngestion Cont act I nhal ati on
Cont ami nants of Chroni ¢ Chronic Chroni ¢ Chronic Chronic Chroni ¢ Lifetime Lifetime Lifetinme Lifetime Lifetinme Lifetinme
Potential Concern Dai |y | ntake Dai ly | ntake Dai ly | ntake Daily Intake Dai |y | ntake Daily Intake Daily Intake Dai |y | ntake Daily Intake Daily | ntake Dai ly | ntake Dai ly | ntake

Trespasser Trespasser Wor ker Wor ker Wor ker Wor ker Trespasser Trespasser Trespasser Wor ker Wor ker Wor ker

Youth 7-16 Youth 7-16 Adul t Adul t Adul t Adul t Youth 7-16 Youth 7-16 Youth 7-16 Adul t Adul t Adul t

(mg/ kg- day) (mg/ kg- day) (mg/ kg- day) (mg/ kg- day) (mg/ kg- day) (mg/ kg- day) (mg/ kg- day) (mg/ kg- day) (mg/ kg- day) (mg/ kg- day) (mg/ kg- day) (mg/ kg- day)

Al umi num 5. 7E-03 1.3E-04 2.9E-04 7.6E-03 5.6E-04 8. 9E- 04 8. 6E- 04 1. 7E-05 4. 1E- 05 1.9E-03 2. 0E-04 3. 2E-04
Arsenic 1. 4E- 06 3.1E-08 6. 8E-08 1.8E-06 1.3E-07 2.1E-07 2. 0E-07 4.1E-09 9. 8E-09 4. 5E- 07 4.7E-08 7.5E-08
Bari um 6. 3E- 05 1. 4E-06 3. 2E- 06 8.4E-05 6. 2E-06 9. 9E- 06 9. 5E- 06 1.9E-07 4. 6E-07 2. 1E-05 2. 2E-06 3. 5E-06
Beryllium 2.9E-07 6. 7E- 09 1.5E-08 3.9E-07 2.8E-08 4. 6E-08 4. 4E- 08 8.7E-10 2.1E-09 9. 7E-08 1.0E-08 1.6E-08
Cobal t 2. 6E-06 6. OE- 08 1. 3E-07 3.5E-06 2.5E-07 4. 1E- 07 3. 9E-07 7. 8E-09 1.9E-08 8. 7E- 07 9. 0E-08 1.5E-07
Chrom um 1. 6E-05 3.7E. 07 8. 2E-07 2.2E-05 1.6E-06 2.5E-06 2. 4E-06 4. 9E-08 1. 2E-07 5. 4E-06 5. 6E-07 9. 1E-07
Copper 1.9E-05 4. 3E- 07 9. 6E-07 2.5E-05 1.8E-06 3. 0E- 06 2. 8E-06 5. 7E-08 1. 4E-07 6. 3E- 06 6. 6E-07 1. 1E-06
Lead 1. 3E-05 3. 0E-07 6. 5E-07 1.7E-05 1.3E-06 2. 0E- 06 1. 9E- 06 3. 9E- 08 9. 3E-08 4. 3E-06 4. 5E- 06 7.2E-07
Manganese 2. 6E-04 6. 1E- 06 1.3E-05 3.5E-04 2.6E-05 4. 1E- 05 4. 0E- 05 7.9E-07 1. 9E-06 8. 8E-05 9. 2E- 06 1.5E-05
Mer cury 1.1E-07 2. 6E-09 5. 8E-09 1.5E-07 1.1E-08 1.8E-08 1.7E-08 3.4E-10 8. 2E-10 3. 8E-08 4.0E-09 6. 4E- 09
Ni ckel 4. 8E- 06 1.1E-07 2. 4E-07 6.4E-06 4.7E-07 7.5E-07 7.2E-07 1. 4E-08 3.5E-08 1. 6E-06 1. 7E-07 2.7E-07
Sel eni um 8. 4E- 07 1.9E-08 4.3E-08 1.1E-06 8.2E-08 1.3E-07 1. 3E-07 2.5E-09 6. 1E- 09 2.8E-09 2.9E-08 4. 7E- 08
Vanadi um 1.1E-05 2. 5E-07 5. 5E-07 1.4E-05 1.1E-06 1. 7E-06 1. 6E-06 3. 2E-08 7.8E-08 3. 6E-06 3. 7E-07 6. OE- 07
Acenapht hene 4. 5E- 06 1. 0E- 06 2.3E-07 5.9E-06 4.4E-06 7.0E-07 6. 7E- 07 1. 3E-07 3. 2E-08 1. 5E-06 1. 5E-06 2.5E-07
Ant hr acene 3. 3E-06 7.5E-07 1.7E-07 4.4E-06 3. 2E-06 5. 1E-07 4. 9E- 07 9. 8E-08 2. 4E-08 1.1E-06 1.1E-06 1. 8E-07
Benzene 6. 0E- 10 1.4E-10 3.0E-11 8.0E-10 5.9E-10 9.4E-11 9. 0E-11 1.8E-11 4. 3E-12 2. 0E- 10 2. 1E-10 3.4E-11
Benzo(s)ant hracene 1. 0E-06 2.3E-07 5.1E-08 1.4E-06 9.9E-07 1.6E-07 1.5E-07 3. 0E-08 7.4E-09 3. 4E-07 3.5E-07 5. 7E-08
Benzo(a) pyrene 8. 7E- 06 2. 0E-06 4. 4E- 07 1.2E-05 8.5E-06 1. 4E-06 1. 3E-06 2. 6E-07 6. 3E-08 2. 9E-06 3. 0E- 06 4. 9E- 07
Benzo(b) fl uor ant hene 9. 6E-07 2. 2E-07 4. 9E- 08 1.3E-06 9.4E-07 1.5E-07 1.4E-07 2.9E-08 7.0E-09 3. 2E-07 3. 3E-07 5. 4E-08
Benzo(k) f1 uor ant hene 9. 6E-07 2. 2E-07 4.9E-08 1.3E-06 9.4E-07 1.5E-07 1. 4E-07 2.9E-08 7.0E-09 3. 2E-07 3.3E-07 5. 4E-08
Benzo( GHI ) peryl ene 1.1E-05 2.5E-06 5. 4E-07 1.4E-05 1.1E-05 1. 7E-06 1. 6E-06 3. 2E-07 7.8E-08 3. 6E-06 3. 7E- 06 6. 0E- 07
Car bazol e 1. 6E-06 3. 6E-07 8. OE-08 2.1E-06 1.5E-06 2.5E-07 2. 4E-07 4. 7E-08 1.1E-08 5. 3E-07 5. 5E-07 8. 8E-08
Chrysene 1.1E-07 2. 4E-08 5. 4E- 09 1.4E-07 1.7E-08 1. 6E-08 1. 6E-08 3.2E-09 7.7E-10 3.5E-09 3.7E-08 5. 9E- 09
Benzo( a, h) ant hr acene 3. 3E-07 7.6E-08 1.7E-08 4. 4E-07 3.2E-07 5. 2E-08 5. 0E-08 9. 9E- 09 2. 4E-09 1.1E-07 1.1E-07 1.8E-08
Fl uor ant hene 3. 2E-05 7.3E-06 1. 6E-06 4.2E-05 3.1E-05 5. 0E- 06 4. 8E- 06 9. 6E-07 2.3E-07 1.1E-05 1.1E-05 1. 8E-06
Fl uor ene 3. 4E- 06 7.7E-07 1.7E-07 4.5E-06 3.3E-06 5. 3E-07 5. 1E-07 1.0E-07 2. 4E-08 1.1E-06 1. 2E-06 1.9E-07
I ndeno( 1, 2, 3- CD) pyr ene 1. 1E-06 2. 6E-07 5. 7E-08 1.5E-06 1.1E-06 1. 8E-07 1. 7E-07 3. 7E-08 8. 2E-09 3. 8E-07 3. 9E-07 6. 3E-08
3-Nitroaniline 5. 7E- 06 1.3E-06 2.9E-07 7.6E-06 5.6E-06 8. 9E- 07 8. 6E-07 1.7E-07 4. 1E-08 1.9E-06 2. 0E-06 3. 2E-07
Pent achl or ophenol 3. 6E-05 8. 3E- 06 1. 8E-06 4.8E-05 3.5E-05 5. 6E- 06 5.4E-06 1.1E-06 2. 6E-07 1.2E-05 1. 2E-05 2. 0E-06
Phenant hrene 7.1E-06 1. 6E-06 3. 6E-07 9.5E-06 7.0E-06 1.1E-06 1.1E-06 2.1E-07 5. 2E-08 2. 4E- 06 2.5E-06 4. 0E- 07
Pyrene 2.9E-05 6. 7E- 06 1.5E-06 3.9E-05 2.8E-05 4. 6E- 06 4. 4E- 06 8. 7E-07 2.1E-07 9. 7E- 06 1. 0E-05 1. 6E-06
Trichl oroet hene 4. 2E-09 9. 7E-10 2.1E-10 5.6E-09 4.1E-09 6. 6E- 10 6. 3E-10 1.3E-10 3.0E-11 1.4E-09 1.5E-09 2.3E-10
4, 4- DDT 9. 0E- 09 2.1E-09 4.6E-10 1.2E-08 8.8E-09 1. 4E-09 1.4E-09 2.7E-10 6.5E-11 3. 0E-09 3.1E-09 5. 0E-10
Di benzof uran 1. 1E-06 2. 6E-07 5. 7E-08 1.5E-06 1.1E-06 1. 8E-07 1.7E-07 3. 4E- 08 8. 2E- 09 3. 8E-07 3. 9E-07 6. 3E-08
Di oxi ns (TEQ 5. 4E-09 1.2E-09 2.7E-10 7.2E-09 5.3E-09 8.5E-10 8. 1E-10 1. 6E-10 3.9E-11 1.8E-09 1.9E-09 3. 0E-10
Endosul fan Il (beta) 2.3E-08 5. 2E-09 1.2E-09 3.0E-08 2.2E-08 3. 6E-09 3. 4E-09 6. 8E- 10 1.6E-10 7.6E-09 7.9E-09 1.3E-09
Endri n Ketone 6. 3E-08 1.4E-08 3. 2E-09 8.4E-08 6.2E-08 9. 9E- 09 9. 5E-09 1.9E-09 4. 6E- 10 2.1E-08 2.2E-08 3.5E-09



Surface Soil Analyte

| NORGANI CS
Al um num
Arsenic
Bari um
Beryl |ium
Chrom um (total)
Cobal t
Copper
Lead
Manganese
Mer cury

N cke

Sel eni um
Vanadi um

VOLATI LE ORGANI CS
Benzene
Tri chl or oet hene

SEM - VOLATI LES
Acenapht hene
Ant hr acene
Benzo( a) ant hr acene
Benzo( a) pyr ene

Benzo( b, k) f1 uor ant hene

Table 3
Anerican Creosote Wrks Site

Exposure Point Concentration of
Contam nants Detected in Soi

Site-Rel ated Sanpl es

95% UCL of
Mean Maxi mum
Concentration Concentration
(mg/ kg) (my/ k)
152, 645 19, 000
- 4.5
766 210
2.96 0.97
926 54.0
15.2 8.7
55, 501 63.0
62.9 43.0
2,506 880
2.6 0. 38
28.7 16.0
- 2.8
45.8 36.0
- 0. 002
0. 03 0.014
19.9 35
10.9 210
33.9 71.0
29.1 99.0
32.04 97.0

Exposur e Poi nt

Concentrations
(mo/ kg)

19, 000

4.

210

0.
54.
8.
63.
43.

880

16.

36.

o O W o

5

7

O O ~NO oo

o o O

. 002
. 014



Surface Soil Analyte

Benzo( ghi ) peryl ene

Car bazol e

Chrysene

Di benzo(a, h) ant hracene
Di benzof uran

Fl uor ant hene

Fl uor ene

I ndeno( 1, 2, 3-cd) pyrene
3-Nitroaniline

Pent achl or ophenol
Phenant hr ene

Pyrene

PESTI Cl DES/ PCBs

4, 4- DDT

2,3,7,8 - TCDD
(TEQ

Endosul fan 11 (beta)
Endri n Ketone

Tabl e 3 (Conti nued)
Arerican Creosote Wrks Site
Exposure Points Concentration of

Cont am nants Detected in Soi

Site-Rel ated Sanpl es

95% UCL of
Mean Maxi mum
Concentration Concentration
(my/ kg) (my/ kg)
35.9 120
5.25 59.0
35.3 73.0
1.2 1.1
3.8 19.0
106 200
11.2 45.0
37.7 93.0
- 19.0
453 120
23.8 68.0
97.0 150
0. 05 0. 03
0. 06 0.018
- 0.076
0.21 0.24

Exposur e Poi nt
Concentration

(mg/ kg)

35
5
35
1
2

106

11.
37
19

120

23
97

o

o

9
25

0 P W

~N N

.03
. 018

. 076
. 021



Tabl e 4

Upper Confidence Limt
Al gorithm

The following formula was used to determne the 95 percent UCL on the arithnetic mean assum ng
the data are lognormally distributed (EPA, 1991b):

_ 2 sH
UCL = ¢ x +0.5s + ) i
i in-1
Wher e:
e = constant (natural |og)
X = nean of the log-transformed data for contam nant i.

s = standard deviation of the |og-transforned data
n -
O(x1-x1)2
s =1i=1

n-1

H = statistic determ ned by the standard devi ati on and sanpl e si ze.

]
1

sanpl e size for contaminant in the particular nedia set



Table 5

Model for Cal cul ati ng Doses from
I nci dental Ingestion of Soi

Soi | Ingestion Dose CS x IR x CF x EF xED
(ng/ kg- day) =
BW x AT
Were
cs = Upper 95% confidence Iimt of the mean concentration or the maxi mum concentration

in surface soil (ny/kg)

IR = I ngestion rate (ng/day)
CF = Conversion factor (1E-6 kg/ ng)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body wei ght (kg)
AT = Averagi ng time (days)
Assunpti ons:
CS = Chemcal concentration in soi
IR = 100 ng/day for the current trespasser
= 50 ng/day for the future adult worker (EPA, 1991a).
EF = 52 days/year for the current trespasser, based on 1 day/week exposure for 52
weeks/year (estimated).
= 250 days/year for the future adult workers (EPA 1991a).
ED = 10 years for the current trespasser (EPA, 1991a).
= 25 years for the future adult worker (EPA, 1991a).
BW = 45 kg for a youth (7-16 yrs. old) scenario (EPA 1991a).
= 70 kg for an adult scenario (EPA, 1991a).
AT = Exposure duration (years) x 365 days/year for eval uati on noncancer ri sk

= 70 years x 365 days/year for eval uating cancer risk



Wer e

ABS
EF
ED
BW
AT

ABS

EF

ED

BW

AT

Soi |

Tabl e 6

Model for Cal cul ati ng Doses from
Dermal Contact with Soi

Der mal Absorption Dose = CSx CF x SAx AF x ABS x EF x ED
(no/ kg- day)

BWx AT

Upper 95% confidence Iimt of the mean concentration or the nmaxi numconcentration in
surface soil (ny/kg)

Conversion factor (1E-6 kg/ ng)

Skin surface area available for contact (cnt/day)

Soil to skin adherence factor (ng/cnt)

Der mal absorption factor (unitless)

Exposure frequency (days/year)

Exposure duration (years)

Body wei ght (kg)

Averagi ng tinme (days)

ons:
Chenmi cal concentration in soil

3,200 cnt/day for the current youth trespasser. It represents 25% of the nmean tota
surface area of a youth 7-16 years old (EPA 1992a).

5,000 cnt/day for the future adult worker. It represents 25%of the nmean total surface

area of an adult (EPA 1992a)
0.6 ng/cnt, soil adherence factor (EPA 1991b).

0.01 - Oganic conpounds (EPA, 1991b).
0.001 - O ganic conpounds (EPA, 1991b).

52 days/year for the youth trespasser (estinated).
250 days/year for the future adult worker (EPA, 1991a).

10 years for a youth trespasser scenario (EPA 1991a).
25 years for an adult worker (EPA, 1991a).

45 kg for a youth trespasser scenario (EPA 1991a).
70 kg for an adult worker scenario (EPA, 1991a).

Exposure duration (years) x 365 days/year for evaluating noncancer ri sk
70 years x 365 days/year for eval uating cancer risk



Table 7

Model for Cal cul ating Doses form
Inhal ation of Soil Particulate Matter

Soi | Inhal ati on Dose = CS x PMIO x IR x CF x EF x ED
(ng/ kg- day)
BW x AT
Were
Cs = Upper 95% confidence Iimt of the mean concentration or the nmaxi numconcentration in
surface soil (ny/kg)
PMLO = Small particulate matter concentration in air (Og/nB)
IR I nhal ation rate (n8/day)
CF Conversion factor (10-9kg/ Og)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body wei ght (kg)
AT = Averaging tine (days)
Assunpti ons:
CS = Chenical concentration in soi
PMLO = Area specific - 24 Og/n8 (TDEC, 1995).
IR = 20 nB/day for the adult worker and trespasser (EPA, 1991a).
EF = 52 days/year for the youth trespasser base on 1 day/week exposure for 52 weeks/year
(estinated).
= 250 days/year for the future on-site adult workers (EPA, 1991a).
ED = 10 years for the youth trespasser (EPA 1991a).
25 years for the future on-site adult worker (EPA, 1991a).
BW = 45 kg for the youth trespasser (EPA 1991a).
70 kg for the future on-site adult worker (EPA, 1991a).
AT = Exposure duration (years) x 365 days/year for evaluating noncancer ri sk
= 70 years x 365 days/year for evaluating cancer risk
nmacr oi nvertebrates and snall fish. Adequat e feeding habitat for endangered species of bats and

the bald eagle were determned to be absent within Brushy Fork Creek and the tributaries which
are affected by the site.

The site is not located in a 100-year fl oodpl ain. According to the U S. Fish and

WIildlife Service (FW5), the Brushy Fork Creek is not a habitat for endangered species and the
site is not on a wetland, nor does it affect a wetland



Cheni cal s

ORGANI CS

Benzene
Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f | uor ant hene
Benzo( k) f | uor ant hene
Car bazol e

Chrysene

4, 4- DDT

Di benzo(a, h) ant hracene
2,3,7,8 - TCDD

I ndeno( 1, 2, 3- cd) pyrene
Met hyl ene chl ori de
Pent achl or ophenol

Tri chl or oet hene

| NORGANI CS
Arsenic
Beryllium
Chromi um (M)
Lead

N ckel

O al

2.9E-2
7.3E-1
7.3
7.3E-1
7.3E-2
2E-2
7.3E-3
3.4E-1
7.3
5E+5
3E-1
5E-3
2E-1
1E-2

PR NNE

»e
w o

333

1 The dermal CSF was derived by

2 Derived froma unit

ri sk by dividing by 20 n8/day,

dividing the ora
organics, 0.5 - sem-volatile organics

Table 8

Cancer Sl ope Factors (CSFs)
(no/ kg-day) -1

Ref er ence I nhal ati on

EPA, 1995 2. 9E- 22
ECAO NTV
ECAO NTV
ECAO NTV
ECAO NTV
HEAST, 1994 NTV
ECAO NTV

EPA, 1995 3. 4E- 12
ECAO NTV

HEAST, 1994 1. 2E-12
ECAO NTV

EPA, 1995 1. 6E- 32
EPA, 1995 NTV
ECAO 6E- 32

EPA, 1995 1. 5E+12

EPA, 1995 8. 42

- 4. 1E+12
- NTV

- 8. 4E- 12

conversion factor of 1,000 (EPA, 1992a).

NTV = No toxicity data were avail abl e

NC = Not of concern for this route of exposure

Ref er ence

EPA, 1995

EPA, 1995

EPA, 1995

EPA, 1995

HEAST, 1994
EPA, 1995
HEAST, 1994

EPA, 1995

CSF by the appropriate absorption factor:

and 0.2 - inorganics (Personal Cormunications

Der mal 1

3.6E-2
1.46
14.6
1.46
0. 146
4E-2
0. 0146
6. 8E-1
14.6
3E+5

. 38E-3
L4E-1
LAE-2

PN Ot

[ee]

.75
2. 15E+1

0.8 - volatile
1993b)

and nultiplying by a body weight of 70 kg and a



Table 9

Chroni c Reference Doses (RfD)
(no/ kg- day)

I nhal ati on Dermal 1
Cheni cal Oal RD Ref er ence Rf D Ref er ence Rf D

ORGANI CS

Acenapht hene

Ant hr acene

Benzene

Benzo( a) ant hr acene

Benzo( a) pyr ene

Benzo(b and/ or k)fl uoranthene
Benzo( ghi ) peryl ene

Car bazol e

Chrysene

4,4 - DDT 5E-4 EPA, 1995
Di benzo(a, h) ant hracene
Di benzof uran
2,3,7,8-TCDD (TEQ
Endosul fan I

Endrin ketone

Fl uor ant hene 4E- 2 EPA, 1995
Fl uor ene 4E- 2 EPA, 1995
I ndeno( 1, 2, 3- CD) pyrene
3-Ni troanaline

Pent achl or ophenol 3E-2 EPA, 1995
Phenant hr ene 3E-2 -
Pyr ene 3E-2 EPA, 1995
Trychl or oet hene 6E- 3 - 6E- 3 EPA, 1995 4. 8E-3

w
m

1 EPA, 1995 1

553 333
3
55553555

N
o1
m
SN

33333

5553335553355553333353
555733333,



Chemi cal

| NORGANI CS
Al um num
Arsenic
Bari um
Beryllium
Chr om um
Cobal t
Copper
Lead
Manganese

Mer cury
N ckel

Sel eni um
Vanadi um

1 The dernal
vol atil e organics,

1993b) .

2 Calculated fromthe drinking water MCL assuning the consunption of two liters of water per day and a body

Oal RD

NTV

3E-4

TE-2

5E-3

5E-3

NTV

3.7E-2

NTV

1.4E-1 (food)
5E-3 (water)
3E-4

2E-2

7E-3

wei ght of 70 kg (EPA, 1989).

NTV = No toxicity data were avail abl e.

Tabl e 9 (Conti nued)

Chroni c Reference Doses (RfD)

(mg/ kg- day)

Ref er ence

EPA,
EPA,
EPA,
EPA,

EPA,

EPA,

HEAST, 1994

EPA,

HEAST, 1994

1995
1993
1995
1995
1992

1995

1995

RfD was derived by nmultiplying the oral
0.5 - sem -volatile organics,

NC = Not of concern through this route of exposure.

I nhal ati on
Rf D

333333353

[==Y
N
m
(631

5

5 37

and 0.2 - inorganics (Personal

Ref er ence

HEAST, 1994

RfD by the appropriate absorption factor:
Conmmuni cati ons, EPA,

Der mal 1
Rf D

6E-5
1.4E-2

1E-3

1E-3
7.4E-3
2.8E-2

6E-5
4E- 3

1.4E-3

0.8 -



<| MG SRC 0496279C7>
6.4 Ri sk Characterization

Ri sk characterization conbines the results of toxicity and exposure assessnents to yield
nureri cal expressions of probable site related health effects. The process estinmates individua
and overall risk of health hazard fromsite contam nants using different nethodol ogies for

car ci nogens and noncar ci nogens. The output of the process is a najor factor in deciding if a
site requires cleanup

Carci nogeni ¢ risks are expressed as probabilities of occurrence of cancer due to exposure to a
certain |l evel of contam nant over a period of tinme. USEPA generally considers a cancer risk
acceptable if the probability of its occurrence is not nore than 1 in 10,000 (1E-4). 1In other
words, a site may not require a renedial action if no nore than 1 person out of 10,000 people
woul d devel op cancer due to exposure to the chenmicals at the site, provided no other conditions
necessitate a clean-up action

Carci nogeni c risks were evaluated for the Chem cals of Potential concern at the site using

nmet hodol ogi es approved by USEPA. Total cancer risks were 2 in 10,000 for the current youth
trespasser and 9 in 10,000 for the future adult worker. These results indicate |evels of cancer
ri sk which are unacceptable to USEPA. See Table 10 for detailed results.

Toxic effects from contam nants which do not cause cancer are expressed nunerically by the

rati os of specific exposure levels to the reference doses for the Chemicals of Potentia

concern. The ration representing potential concern for the effects of a single noncarcinogen in
a single medium (e.g., soil) is terned Hazard Quotient (HQ. The sumof all HX for the
noncarcinogens in a nediumat a site represents the overall effect of one or nore chem cals and
is terned Hazard Index (H). Generally, a value of H which exceeds 1.0 is indicative of
potential health concerns from exposure to one or nore of the chem cals evaluated. Values of
the total H estimated for ACWare 0.02 and 0.04, for the youth trespasser and the adult worker
respectively. See Table 11 for detailed results. These values indicate that health

ri sks for noncarcinogens at the site are negligible.

<I M5 SRC 0496279C8>
6.5 CLEAN-UP CRI TERI A

The human health risk assessnment concluded that site remediation is warranted due to an
unaccept abl e | evel of carcinogenic risk. Nevertheless, the Contam nants of Concern (PCP, PAHs,
di oxin, and arsenic) were detected at unacceptable concentrations only at certain areas of the
site. Based on the Iso-concentration maps devel oped during the Focused Renedi al |nvestigation
a total area of approximately 28 acres of the 60 acre site requires renediation. See Figures 3
and 4.

The cl ean-up goal s devel oped for ACWare presented in Table 12. Renediation of the site will be
desi gned to achi eve or exceed the cancer risk protection level of 1E-4 for the Future Adult
Worker. This remedial goal is also protective of the Youth Tresspasser

7.0 REMEDI AL ALTERNATI VES
The nain objectives of remediating the ACWsite are: (1) to nmitigate the potential health

hazards due to incidental soil ingestion, dernal contact, and dust inhalation by current
trespassers and future workers at the site. (2) to protect the Alluvial and the Fort Pillow



aqui fers, the Central Creek, the South Fork Forked Deer River, and the sedinents which were
found to be inpacted by the site. (3) to maintain the site as and industrial property which
will not pose a significant threat to hunan health or the environment. The following is a
di scussion of the renedial alternatives evaluated for neeting these objectives. Al though
several pertinent options were screened for the site, only two are deened necessary for

di scussion in this ROD

<I MG SRC 0496279D1>

ption #1 is "No further Action". This option is considered, as required by Superfund Law, for
conparison with other clean-up alternatives. Option #2 is a conbination of Liquid Recovery,

I mmobi lization and Monitoring. It is considered because it is well suited for addressing the
conditions at ACW based on USEPA' s research and field experience with simlar sites. In
addition, the prelimnary results of site-specific treatability studies indicate that the train
of renedies in Qption #2 can be successfully applied at the site. The choice of the option for
consi deration conforns with USEPA's newy devel oped Presunpti ve Renedy Policy and the recent
initiative to streamine clean-up processes. The presunptive renedy policy allows USEPA to
consi der an optinum cl ean-up nethod from several suitable technology alternatives previously
evaluated for sites with simlar problens. Detailed informati on on the background and
application of presunptive renedi es nay be obtai ned from Appendi x A "Presunptive Renedi es for
Soils, Sedinents, and Sludge at Wod Treater Sites".

<I M5 SRC 0496279D2>

7.1 Option #1 --No Further Action

Under this option, no new clean-up activities would occur at the site. However, the on-going
USEPA site managenent and stabilization tasks, which the State currently perforns under a
Support Agency Cooperative Agreenent, would continue indefinitely. These tasks include upkeep
of the perineter fence, the | evee, the equipnent for draining the | agoon, and sanpling of the

| agoon water before it is discharged into the River. 1In addition, the existing deed restriction
which limts the site to industrial and simlar uses only will be naintained. This option
requires no additional capital cost to USEPA or the State. However, certain contam nants found
at the site would renmain at the current unacceptable |evels.

7.2 Option #2 --Liquid Recovery/ | nmobilization/Mnitoring

Under this renedial option, the liquid recovery process would renove free creosote, enulsion
wat er and associ ated contam nants fromthe soils. Through the process of imobilization
mgration of the soil contam nants woul d be reduced considerably. Option #2 includes excavating
trenches to drain liquids trapped between the surface of the soil and the underlying clay,
separating creosote and water for proper disposal, excavating and solidifying contam nated
soils, backfilling and capping treated soils, and installing a contai nnent berm around the
capped area. The existing deed restriction will be nmaintained in order to continue limting the
property to industrial and simlar uses only, and the site will be nonitored for a m ni mrum of
five years to ensure renedy effectiveness.

<I MG SRC 0496279D3>

The nonitoring programwi |l include:
1. Leach tests to ensure the integrity of the imobilization renedy.
2. Sanpl i ng and anal yses of the Alluvial and Fort Pillow aquifers in selected on-site
and off-site wells to ensure that the aquifers are protected by the renedy.
3. Sanpl i ng and anal yses of sedinents and water fromthe Central Creek and the South

Fork Forked Deer River to ensure protection of fish and aquatic life.



Surface Soil
Cont ami nants of
Potential Concern

Al um num

Arsenic

Bari um

Beryl lium

Cobal t

Chr omi um

Copper

Lead

Manganese

Mer cury

Ni ckel

Sel eni um

Vanadi um

Acenapht hene

Ant hracene

Benzene

Benzo( a) ant hr acene
Benzo(a) pyrene
Benzo(b) f | uor ant hene
Benzo( k) f | uorant hene
Benzo( GH) peryl ene
Car bazol e

Chrysene

Di benzo( a, h) ant hracene
Fl uor ant hene

Fl uor ene

I ngestion
Lifetime Risk

Tr espasser

Youth 7-16

NO SF
3E-07
NO SF
2E-07
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
3E-12
1E- 07
1E- 05
1E- 07
1E-08
NO SF
5E-09
1E-10
4E- 07
NO SF
NO SF

Der mal
Cont act
Lifetime Risk
Tr espasser
Youth 7-16

NO SF
3E-08
NO SF
2E-08
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
7E-13
4E- 08
4E- 06
4E- 08
4E- 09
NO SF
2E- 09
5E-11
1E- 07
NO SF
NO SF

Tabl e 10
Surface Soil Ingestion, Inhalation, and Dernal Contact
Cancer Risk for Qurrent Trespasser and Future Wrker

Based on the Exposure Point Concentrations

Anerican Creosote Wrks

Der mal
I nhal ati on I ngestion Cont act
Lifetime Risk Lifetime Risk Lifetime Risk Lifetime
Tr espasser Wor ker Wor ker
Youth 7-16 Adul t Adul t
NO SF NO SF NO SF
1E- 07 7E-07 4E- 07
NO SF NO SF NO SF
2E- 08 4E- 07 2E- 07
NO SF NO SF NO SF
5E- 06 NO SF NO SF
NO SF NO SF NO SF
NO SF NO SF NO SF
NO SF NO SF NO SF
NO SF NO SF NO SF
3E- 08 NO SF NO SF
NO SF NO SF NO SF
NO SF NO SF NO SF
NO SF NO SF NO SF
NO SF NO SF NO SF
1E-13 6E- 12 8E-12
NO SF 2E- 07 5E- 07
NO SF 2E- 05 4E- 05
NO SF 2E- 07 5E- 07
NO SF 2E- 08 5E- 08
NO SF NO SF NO SF
NO SF 1E- 08 2E- 08
NO SF 3E-10 5E- 10
NO SF 8E- 07 2E- 06
NO SF NO SF NO SF
NO SF NO SF NO SF

I nhal ati on
Ri sk

NO SF
1E-06
NO SF
1E-07
NO SF
4E- 05
NO SF
NO SF
NO SF
NO SF
2E- 07
NO SF
NO SF
NO SF
NO SF
1E-12
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF
NO SF

Lifetine R sk

for

Wor ker

Adul t

zMz

2E- 07

I EEEEEEEEEE-

3E-12
2E- 07
1E-05
1E-07
1E-08

7E-09
2E-10
5E- 07

Tot al
Lifetime Risk

Tr espasser
Youth 7-16

zfz

8E- 07

I EEEEEEEEEE:

1E-11
8E- 07
7E- 05
7E-07
7E-08

3E-08
8E- 10
2E- 06

Tot al

Wor ker

for

Adul t



I ndeno( 1, 2, 3- CD) pyr ene
3-Nitroaniline

Pent achl or ophenol
Phenant hr ene

Pyrene

Trichl or oet hene

4, 4- DDT

Di benzof uran

Di oxi ns (TEQ
Endosul fan 11 (beta)
Endrin Ketone

Tot al

1E- 07
NO SF
7E-07
NO SF
NO SF
7E-12
5E-10
NO SF
1E- 04
NO SF
NO SF

1E- 04

NO SF = No Sl ope Factor available
NA = Not Applicable

NC = Not of Concern due to the non-volatile properties of netals

5E- 08
NO SF
3E-07
NO SF
NO SF
2E-12
2E-11
NO SF
5E- 05
NO SF
NO SF

5E- 05

NO SF
NO SF
NO SF
NO SF
NO SF
2E-13
2E-11
NO SF
5E-12
NO SF
NO SF

5E- 06

3E- 07
NO SF
1E- 06
NO SF
NO SF
2E-11
1E-09
NO SF
3E- 04
NO SF
NO SF

3E- 04

6E- 07
NO SF
3E- 06
NO SF
NO SF
2E-11
2E-09
NO SF
6E- 04
NO SF
NO SF

6E- 04

NO SF
NO SF
NO SF
NO SF
NO SF
1E-12
2E-10
NO SF
4E-11
NO SF
NO SF

4E- 05

2E- 07

9E- 07

9E- 12

7E-10

2E- 04

2E- 04

8E-07

4E- 06

4E-11

3E-09

8E- 04

9E- 04



Surface Soil I ngestion
Cont am nants of Chronic
Potential Concern HQ HQ

Tr espasser

Youth 7-16
Al umi num NO RfD NO RfD NO Rf D
Arsenic 0. 005 0. 0005
Bari um 0. 0009 0. 0001
Beryl lium 0. 00006 0.000007
Cobal t NO RfD NO RfD NO Rf D
Chrom um 0. 003 0. 0004 NO Rf D
Copper 0. 0005 0. 00006
Lead NO RfD NO RfD NO Rf D
Manganese 0. 002 0. 0002
Mer cury 0. 0004 0. 00004
Ni ckel 0. 0002 0. 00003
Sel eni um 0. 0002 0. 00002 NO Rf D
Vanadi um 0. 002 0. 0002 NO Rf D
Acenapht hene 0. 0001 0. 0001
Ant hr acene 0.00001 0. 000005
Benzene NO RfD NO RfD NO Rf D
Benzo( a) ant hr acene NO RfD NO RfD NO Rf D
Benzo( a) pyrene NO RfD NO RfD NO Rf D
Benzo(b) fl uor ant hene NO RfD NO RfD NO Rf D
Benzo(k) fl uorant hene NO RfD NO RfD NO Rf D
Benzo( GHI ) peryl ene NO RfD NO RfD NO Rf D
Car bazol e NO RfD NO RfD NO Rf D
Chrysene NO RfD NO RfD NO Rf D
Di benzo( a, h) ant hr acene NO RfD NO RfD NO Rf D
Fl uor ant hene 0. 0008 0. 0004
Fl uor ene 0. 000008 0. 00004 NO Rf D
I ndeno( 1, 2, 3- CD) pyrene NO Rf D NO Rf D NO Rf D
3-Nitroaniline NO RfD NO RfD NO Rf D
Pent achl or ophenol 0. 001 0. 0006 NO Rf D
Phenant hr ene 0. 0002 0. 0001
Pyrene 0. 001 0. 0004
Trichl oroet hene 0. 0000007 0. 0000002

Der nal
Cont act
Chroni c

Trespasser
Youth 7-16

NO Rf D

NO Rf D
NO Rf D

NO Rf D

NO

NC
NO

Rf D

Rf D

NO Rf D

Rf D

NO Rf D

NO Rf D

NO Rf D

NO Rf D

NO Rf D

NO Rf D
0. 00000004

HQ

NO

NO

NO
NO
NO
NO
NO
NO

NO
NO

Sur face Soil,
Hazard Quotients for Current Trespassers and Future Wrkers

I nhal ation
Chronic

Tr espasser

Youth 7-16
NO RfD
0. 006
0.001
0.00008
Rf D NO
0. 004
0. 0007
Rf D NO
0. 003
0. 0005
0. 0003
0. 0002
0. 002
0. 0001
0.00001
Rf D NO
NO RfD
Rf D NO
Rf D NO
Rf D NO
NO RfD
Rf D NO
NO RfD
Rf D NO
0.001
0. 0001
Rf D NO
Rf D NO
0. 002
0. 0003
0.001
0. 0000009

0.

I ngesti on,

TABLE 11

I nhal ati on,

and Dernal Contact

Based on the Exposure Point Concentrations

Anerican Creosote Wrks

Der nal
| ngestion Cont act I nhal ation
Chronic Chroni c Chronic Total HI
HQ HQ HQ for
Wor ker Wor ker Wor ker Trespasser
Adul t Adul t Adul t Youth 7-16
NO RfD NA NA
0. 002 NO Rf D 0. 005 0. 008
0. 0004 NO Rf D 0.001 0. 002
0. 00003 NO Rf D 0. 00006 0. 0001
Rf D NO Rf D NA NA
0.004 NO Rf D 0.004 0. 006
0. 0007 NO Rf D 0. 0006 0. 0009
Rf D NO Rf D NA NA
0. 0009 NO RfD 0. 002 0. 003
0. 0002 NC 0. 0004 0. 0007
0. 0001 Rf D 0. 0003 0. 0004
0. 0001 NO Rf D 0. 0002 0.0003
0. 0008 NO Rf D 0. 002 0. 003
0.0004 NO Rf D 0.0002 0. 0005
0. 00004 NO Rf D 0. 00002 0. 00004
Rf D NO Rf D NA NA
NO RfD NA NA
Rf D NO Rf D NA NA
Rf D NO Rf D NA NA
Rf D NO RfD NA NA
NO Rf D NA NA
Rf D NO RfD NA NA
NO Rf D NA NA
Rf D NO Rf D NA NA
0. 002 NO Rf D 0.001 0.003
0. 0002 NO Rf D 0. 0001 0. 0003
Rf D NO RfD NA NA
Rf D NO RfD NA NA
0. 002 NO Rf D 0. 002 0. 004
0. 0005 NO RfD 0. 0003 0. 0008
0. 002 NO Rf D 0.001 0. 003
0000009 0. 0000001 0. 0000009 0. 000002

Total HI

Wor ker
Adul t
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Di benzof uran

Di oxins (TEQ
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Endrin Ketone
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0. 00002

Rf D

Rf D
Rf D

Rf D

RfD =

Not
Not

NO Rf D
NO Rf D
NO Rf D
NO Rf D

0. 003

Appl i cabl e

0. 000008
NO Rf D
NO Rf D
NO Rf D
NO Rf D

NO Rf D

0. 00000004

No Reference Dose Avail abl e

NO Rf D

NO Rf D
NO Rf D

NO Rf D

0.02

of Concern due to the non-volatile properties of

0. 00002 0. 00004
NO Rf D NO RfD
NO Rf D NO Rf D
NO Rf D NO Rf D
NO Rf D NO Rf D
0.01 0. 0000001
netal s

NO Rf D

$£5%

0. 00003

.0

$5%%

&~

0. 00006



CHEM CALS

Organi cs
Benzo( a) pyr ene
Dioxins(TEQ - 2,3,7,8 TCDD

CHEM CALS

I nor gani cs
Arsenic

Organi cs

Benzo( a) pyr ene

Di benzo(a, h) ant hr acene

Pent achl or ophenol

Dioxins (TEQ - 2,3,7,8 TCDD

TABLE 12
PRELI M NARY REMEDI AL GOALS
Ri sk Based RGs - Based on Lifetine Cancer R sk

Currently Youth, ages 7-16, Trespasser
Soil (Units: ng/kg)

Based on Cancer Based on Cancer

Ri sk 1E-6 Ri sk 1E-5
2.91 29.1
0. 00009 0. 0009

Ri sk Based RGs - Based on Lifetine Cancer Risk
Future Adult Worker
Soil (Units: ng/kg)

Based on Cancer Based on Cancer

Ri sk 1E-6 Ri sk 1E-5
2.25 22.5
0. 415 4.15
0.55 5.5
30 300
0. 0000225 0. 000225

Based on Cancer
R sk 1E-4

291
0. 009

Based on Cancer
Ri sk 1E-4

225

41.5

55

3000

0. 00225



8.0 COVPARATI VE ANALYSI S OF REMEDI AL OPTI ONS

The two renedial options discussed above were evaluated with respect to the current conditions
of the site and USEPA' s nandate to prevent to rel ease of hazardous chenmicals into the
environnent. Option #1 does not conply with USEPA s nandate because the option would result in
an unacceptable level of risk for the soil pathway at the site. Option #2 will renove free
products and treat the soils which constitute the sources of contam nation at the site. In
addition, Option #2 will protect the surface waters, the sedinments and the aquifers affected by
the site. Based on current information, this option provides the best bal ance of trade-offs
relative to the nine criteria which USEPA uses to evaluate clean-up alternatives. The follow ng
is an eval uation of the options.
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8.1 Threshold Criteria
1. Overal | Protection

Option #1, the "No Action" alternative, does not provide adequate protection of human heal th and
the environnent because it does not prevent migration of contamnants in the soils. In

addi tion, persons entering the site are potentially at risk of exposure to the contam nants

t hrough dernal contact, accidental ingestion and/or inhalation. Therefore, this alternative was
elimnated fromfurther consideration.

Option #2, | mobilization/Liquid Recovery/ Monitoring, provides both short and | ong-term
protection by renoving the source of release of contami nation into the environnent, and by
containing residual contamnants in a fixed nmass. It reduces the potential for further surface
wat er and groundwater contam nation, and migration of contamnants offsite. In addition, it
elimnates potential risks associated with dermal contact, inhalation and acci dental ingestion
of contam nated soils, sedinents, and/or sl udge.

2. Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARs)

Remedi al action operations for Qption #2 will be conducted in conpliance with all federal and
state ARARs. Renoval, treatnent, transportation and | and di sposal regul ati ons or CERCLA
off-site rules will be adhered to. Appropriate emssion controls will be provided, if needed,
to ensure conpliance with air quality standards during excavation and treatnent. Recovery,
processing, and disposal of the free products will be designed and i nplenented to conply with
all federal and state ARARs.
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8.2 Primary Balancing Oriteria

1. Long- Term Ef f ecti veness and Per manence

Option #2 provides |ong-termand pernanent solutions by the processes of contam nant source
renoval and i nmobilization.

2. Reduction of Toxicity, Mbility, or Volunme Through Treat nent

Significant reduction in nobility of contam nants is provided by Option #2 through the process
of solidification, and renoval of free products reduces toxicity and vol une of contam nants.



3. Short-Term Ef fecti veness

Option #2 treatnent can be acconplished within 6 to 9 nonths for the entire target area of the
site. The renedy i mediately becones effective after the treatnment is applied. |In addition,
because the technology is flexible, the site nay be segnented for treatnent. Each segnment cam
be treated and rendered protective of hunman health and the environnment in a relatively short
time.

4. Inpl emrentability

Immobilization is a frequently used renedi al technol ogy which has been applied at many wood
treater sites simlar to ACW In a recent USEPA publication, (Presunptive Renedies for Soils,
Sedi nents, and Sludges at Wod Treater Sites, Decenber 1995), which ranked ten technol ogi es,

i mrobi [ i zation was used at 13 out of 50 sites evaluated by the report. Required equipnent is
relatively sinple and readily obtainable. Simlarly, the other conponents of the remedy (liquid
recovery and nonitoring) are used frequently in hazardous waste site renediation. This option
is flexible and can be adapted to renediating the site in phases if necessary, due to governnent
budget ary constraints.
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5. Cost

The cost of this option depends on the area, depth, and volune of the soil to be treated. Based
on field sanpling data, the area and depth of the contam nated soil which requires treatnment are
approxi mately 28 acres and 2 feet respectively. These equate to approxi mately 90,000 cubic
yards or 120,000 tons of soil. The total cost (Present Value) of Qption #2 is $18, 448,638 as
sumari zed below. The Mnitoring conponent of the cost is estinmated at $100, 000 per year for
five years, discounted at 7%

ESTI MATED COST FOR THE SELECTED REMEDY
Li qui d Recovery

and | mobi lization $14, 321, 933
Moni t ori ng $436, 977
SUBTOTAL COST $14, 758, 910
Cont i ngency (25% $3, 689, 728
TOTAL COSTS $18, 448, 638
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8.3 Modi fying Oriteria
1. St at e Accept ance

Oficials of the Tennessee Departnent of Environnment and Conservation are in agreenent with
Option #2 clean-up plan, and have concurred with the treatnent technol ogy to be appli ed.

2. Communi ty accept ance
Sel ection of Qption #2 was proposed publicly in and around the community where the site is

located. No comments for or against the alternative specifically were received during the
public coment period which |asted 30 days. However, three general site-related comments (one



fromthe public and two fromstate officials), were received during the period. These are
addressed i n the Responsiveness Summary section of this docurent.

9.0 THE SELECTED REMEDY

The sel ected remedy (Option #2) for ACWsite is a conbination of (1) Liquid Recovery, (2)

I mmobi | i zation, and (3) Mnitoring. This conbination is necessary because nuch of the soil to
be renediated is saturated with spilled creosote, water and enul sion. Liquid recovery is

pl anned to renove nost of the organic load in the waste in order to enhance the application and
effectiveness of Immobilization on the residual contaminants in the soils. The Mnitoring
conmponent of the remedy will evaluate the imobilized waste for integrity, and assess the
effectiveness of natural attenuation of the remaining contam nants in the groundwater, the
surface waters and sedinents.
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9.1 Li qui d Recovery

The liquid Recovery stage of the clean-up will renmove the free product by gravity drai nage using
a series of trenches constructed between the soil surface and the clay below. The free product
will be processed on-site to separate the various |liquids using a systemof oil/water
separators. The recovered creosote will be stored tenporarily on-site in a tank and ultinmately
haul ed to an authorized off-site creosote recycling facility. The remaining liquid will be
treated on-site to neet effluent discharge standards before being discharged into the South Fork
Forked Deer River

9.2 I mmobi | i zati on

The primary goals of the immobilization process are to limt the solubility of the chem cals of
concern at the site and to change the chemcal fornms of the contamnants to mnimze their

| eachability. The process will be designed to stabilize the contam nants, thereby limting
their mobility, and to solidify the contam nated soil into a nonolithic block of treated waste
which will not disintegrate. These conditions will be achieved by m xi ng the contam nated soi
in batches with properly formul ated bi nding reagents conposed of Portland cenent, fly ash

and line or kiln dust. The resultant nass of waste will be buried in the excavated area

covered with clay and top soil which grass. The cross-section of the anticipated final |andscape
for the treated area is depicted in Figure 5.
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The success of an imobilization project depends on using the right mx and quantity of the
bi ndi ng reagent and ensuring appropriate curing conditions. These, in turn, depend on the
chem cal and physical characteristics of the waste. Therefore, USEPA recently initiated
site-specific treatability studies on the waste at ACW Prelimnary results of |each tests
indicate that imobilization can be applied successfully at the site. As part of the Renedia
Design (RD), bench-scale treatability studies will be conducted to fornulate the appropriate
reagent and |l each tests will be run on the site contaminants prior to treatnent. After the
treatnent, the | each tests will be perforned periodically for five years in addition to tests
for unconfined conpressive strength to nonitor the durability of the treated soil

9.3 Moni t ori ng



Monitoring is the third aspect of the selected remedy. It will be initiated i mediately after
the two other RA conponents are conpleted for the follow ng three purposes.

To provide a systematic procedure for collecting data on the perfornmances of the preceding
renedial activities: during the Liquid Recovery stage of the RA the volune and rate of
liquid recovery will be recorded. In addition, the physical and chem cal characteristics
of the liquids will be analyzed. These data will enhance the design of any necessary
future phases of the RA. As previously discussed, |each and other tests will be run
periodically on the inmobilized waste to evaluate its integrity.
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To evaluate and report regularly the effects of the renedial activities on the Alluvial and
Fort Pillow aquifers, the Central creek, the South Fork Forked Deer River, and sedi nents:
based on the USGS studies summarized in Section 5.2, the only significant groundwater
contam nation associated with the site is within the site boundari es. Apparently, the
masses of clay in the subsurface effectively inhibit fluid flowfromthe site

Nevert hel ess, surface runoff, erosion, and floodwater fromthe site have transported toxic
substances fromthe site which have contami nated the nearby surface waters, sedinents, fish
and aquatic life. This limted adverse environnental inpact will be addressed by the
selected RA. The liquid recovery process will renmove the source of further on-site
groundwat er contami nation, and the residual waste i mobilization will restrain further
effect of surface runoff, erosion, and floodwater fromthe site. These, in addition to the
i nevitabl e process of natural attenuation will clean up the affected nedia, habitats, and
receptors. An appropriate sanpling and anal yses programwi || be desi gned and i npl enent ed
as part of this RAto ensure that the desired results are obtained

To devel op a data base for USEPA's Five-Year Review the first of these reviews is due
five years after the initiation of the RA construction activities. The Five-Year Reviews
wi || docunent progress and indicate if any nodification of the RA or other additional work
i's warranted.

In summary, the renedy will include the following activities:

1. Delineating the area to be treated.
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9.4

2. Constructing trenches within the area to drain and collect |iquids including
creosote, enul sion, and water

3. Installing collection and treatnent tanks and other equipnent to treat collected
liquid for proper disposal

4. Excavating and screeni ng contam nated soils to be treated

5. M xi ng contam nated soils with property formul ated cenent, kiln dust, and fly ash to
bi nd and harden contam nants to soil, and to reduce soil perneability.

6. Pl aci ng treatnent product into the excavati on and conpacti ng.

7. Installing a bermof clean soil around the treated soil areas to control water
runof f.

8. Capping the bed of treated soil with clay, top soil, and then reseeding to contro
erosi on

9. Mai nt ai ning deed restrictions to limt the property to industrial use only.

10. Desi gning and | npl enenting a conprehensi ve nonitoring program

Remedy | npl enent ati on
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Despite current governnent funding limtations, it is prudent to begin inplenenting the sel ected
remedy in order to reduce the risks at the site. Therefore, a segnment of the site is
recommended for imrediate remediation. An area of about 8.4 acres, with an estimted 27, 000
cubi ¢ yards of contam nated soil, has been delineated for the initial phase of the renmedy
inplenentation. The area extends fromthe central to the western part of the site, and poses
the site's highest human health and environnental risk. Currently, additional sanpling is being
conducted in this area of the site for the treatability study and renedi al design. Cost of
remediating the area is estimated at $5, 900, 000, including nmonitoring expenses and a 25%

conti ngency.

10.0  STATUTCRY DETERM NATI ONS

Under CERCLA Section 121, USEPA nust sel ect renedies that protect hunman health and the
environnent. The renedies nust conply with applicable or relevant and appropriate requirenents
unl ess a statutory waiver is justified. Furthernore, they nust be cost-effective, and utilize
permanent solutions and alternative treatment technol ogi es or resource recovery technologies to
the maxi num extent practicable. 1In addition, CERCLA includes a preference for renedi es that
permanently and significantly reduce the volune, toxicity, or nobility of hazardous substances
as their principal elenment. A discussion of how the selected renedy neets these requirenents
fol |l ows.
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10.1 Protection of Hunman Health and the Environnent

The sel ected renmedy protects human health and the environment through treatnent of contani nated
soil, sludge, and sedinent by solidification and stabilization, extraction and recycling of
creosote, extraction and treatnent of contam nated sub-surface water and enul sion, drainage and
treatnent of inpounded water and inplenentation of institutional controls to restrict future use
of the site. In addition, all visible debris at the site, including tanks, railroad ties,

| unber, and buil ding/foundation materials will be renoved and di sposed of at approved | ocations.
Finally, a significant reduction in erosion and transportation of contam nated soil fromthe
site will result fromthe solidification/stabilization process, thereby reducing surface

wat er pol lution potential.

10.2 Conpliance with Applicable or Rel evant and Appropriate Requirenments (ARARs)

The selected remedy will conply with all federal and stated ARARs. The Land D sposa
Restrictions will not be violated because "placenent” will not occur as a result of the RA. The
contam nated soil will be processed in a single area of contami nation. The ARARs that are
pertinent to the selected remedy are presented bel ow.

Federal ARARs

. Clean Water Act Discharge Limtations, NPDES Permt 40 CFR 122, 125, 129, 136; pretreatnment
Standards 40 CFR 403.5. Prohibits unpermtted discharge of any pollutant or conbination of
pollutants into waters of the U S. fromany point source, including stormwater runoff from
industrial areas. Applicable.

. Cl ean Water Act Wetlands Regul ations, Part 404, CFR 230. Controls the discharge of dredged
or fill materials into waters of the U S. Applicable.
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. Fish and WIldlife Coordination Act, 16 U S.C 661, 742a, 2901. Requires action to protect
fish and wildlife fromactions nodifying streanms or areas affecting streans. No inpact
expected, but applicable.

. Resour ce Conservation and Recovery Act (RCRA):
-- 40 CFR 262 and 263. RCRA generator and transporter requirenents are applicable to
the off-site transport and recycling of recovered creosote.

--40 CFR 264.553. RCRA requirenents for tenporary units are applicable to any tank
used for tenporary storage of recovered creosote before transported for recycling
offsite.

. Clean Air Act (CAA), National Anmbient Air Quality Standards (NAAQS), 40 CFR, Part 50. 6.
Sets primary and secondary standards for protection of public health fromexposure to
criteria pollutants. Applicable to particulate matter em ssions fromthe soil excavation
process.

. USEPA Regul ations on Anbient Air Mnitoring, 40 CFR 53.22, 40 CFR 53.34. Applicable to
di scharge of air contam nants, gaseous and particul ate em ssions fromthe soil excavation
process.

State ARARs
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. Rul e Chapter 1200-1-7 Solid Waste Regul ations, State of TN

. Tennessee Hazardous Waste Managenent Act of 1977, TCA 68-212-101 to 121.
. Tennessee Hazardous Waste Managenent Act of 1982, TCA 68-212-201 to 224.
. Tennessee Water Quality Act, TCA 69-3-101 to 131.

. Tennessee Air Quality Control Act, TCA 68-201-101 to 118.

10. 3 Cost Effectiveness

Excl udi ng the nonitoring expenses, the selected renmedy is expected to cost between $145 and $155
per ton of treated waste naterial. The industry average ranges between $75 and $400 per ton of
waste for simlar treatment. Therefore, the projected cost of the process to be used at the
site is conmpetitive. Recovery of free product, which is a part of the renmedy, will renove a
significant anount of the primary source of environnental pollution. |mobilization process
will virtually elimnate the effects of the residual waste on the environnent. Therefore, the
remedy is believed to be cost-effective.

10. 4 Uilization of Permanent Solutions to the Maxi mum Extent Practicable

The free product recovery conponent of the selected renedy is a permanent sol ution designed to

elimnate the source of site contamination to the maxi num extent possible. |nmobilization of
the residual contam nation will provide a long |lasting environnental and human heal th
protection. In addition, the deed restriction to be naintained on the site will limt the use

of the property and permanently control the effect of the site on hunan health.
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10.5 Preference for Treatnent As a Principal Remedy El enent

The nmaj or conponent of the selected clean-up plan constitute preference for treatnent as a
principal rermedy elenent. The free product to be recovered fromthe site will be treated
appropriately before disposal at approved off-site locations. As previously discussed, the
soils, sedinents, and sludge with their associated contam nants will be i mmobilized by treatnent
with properly designed binding reagents.

11.0 SIGNI FI CANT CHANGES TO THE PROPOSED PLAN

In May 1996, the Superfund Proposed Plan Fact Sheet regarding the selected renedy stated the
following: "The area of the Site to be treated is estimated at 365, 100 square feet or 8.4
acres. Contaminated soils to depths of 2 to 5 feet fromthe surface would be excavated and
treated. These would result in the treatnent of between 35,000 and 88,000 tons of contam nated
soil. Depending on the amount of soil treated, cost of the projected is expected to be between
$5 mllion and $12 nillion." According to this Record of Decision, the total area of the site
to be remediated is 28 acres at an estimated cost of $18, 448,628. However, renedi ation of the
28 acres at an estimated cost of $18,448,638. phases. During the initial phase, 8.4 acres of
the site would be renediated at an estimated cost of $5.9 mllion. The reasons for the
apparent differences are as foll ows:
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1. Due to RA funding constraints, the cleanup of contamnated soils will need to be
conducted in phases. In the Proposed Plan, an area of 8.4 acres was discussed as the
area to be renediated. This area represents the portion of the site with the highest
contam nation, and therefore, the focus of the first phase of renedi ation. However
site studies have estinmated the total area which may require renedi ati on at 28 acres.

Therefore, the area addressed by the clean-up levels set inthis RODis nore
properly stated as 28 acres, with the first phase of cleanup to focus on the nost
contam nated area of approxi mately 8.4 acres.

2. The cal cul ation of contam nated soils has been refined further by studies conducted
after the Proposed Plan which indicated that the average depth of soils requiring
renediation is 2 feet.

3. The conbi nation of increasing the total area addressed by the ROD (28 acres versus
8.4 acres), and refining the depth of soil treatnment (2 feet versus a range of 2 to 5
feet) has resulted in a change to the estimated cost of the RA

4. The Proposed Plan did not discuss or provide funding for Monitoring activities.
This ROD has outlined the reasons for nonitoring and has included its estimated cost
of $100, 000 per year for 5 years in the RS cost estimate.

12.0 Responsi veness Sumary

Pursuant to Superfund policy, this section of the RODis intended to addresses the comments,

i ssues and questions raised by citizens during the Proposed Plan public comment period. Three
letters were received regardi ng the Proposed Plan during the public coment period held between
June 3 and July 3, 1996. A summary of the letters, and USEPA's responses to the issues raised
are presented bel ow.
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1. A letter was received formthe Tennessee Wl dlife Resources Agency which recomends the
establ i shnment of good base-line informati on by sanpling fish on the South Fork Forked Deer
Ri ver before inplenenting the RA plan.

Response: This recommendation will be considered during the Renedial Design which includes
establ i shing appropriate base-line data for the RA

2. Aletter was witten by a citizen to the Division of Superfund, Tennessee Dept. of
Envi ronnment regarding his concern about "lack of testing of private wells for
contamnation." The letter was a followp to a phone discussion by the witer and a
Tennessee State official. It was sent by the official to USEPA with comments that the
witer lives approxinmately four mles, directly south of the site. The official believes
that the witer's fear can be allayed by the fact that groundwater flows southwest in the
vicinity of the site. In addition, wells screened at six different |levels on the southern
boundary of the site did not indicate contam nation.

Response: USEPA personnel discussed the issue with Tennessee State officials and agreed with
thei r concl usi ons.

3. An official of the Tennessee D vision of Water Pollution Control, in a letter to the
Tennessee Division of Superfund expressed concern about the waste previously consolidated
and capped at the site, and the inpounded water on top of the cap. |In the sane letter, the

witer felt that USEPA did not propose a plan to address the inpact of the site on the
Alluvial and Fort Pillow aquifers, the Central Creek, the South Fork Forked Deer River
sedi nents, and aquatic organi sns.
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Response: USEPA personnel discussed the concerns with the officials of the Tennessee Division
of Superfund. The officials indicated that the inpounded water issue would be addressed by
the repair work being conducted under the State Superfund Cooperative Agreenent for Site
Stabilization. USEPA indicated that the renedy plan for the affected aquifers, creek, river
sedi nents, and aquatic organi sns woul d be detailed in this Record of Decision.
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APPENDI X A

PRESUMPTI VE REMEDI ES FOR SO LS, SEDI MENTS, AND SLUDGES
AT WOCD TREATER SI TES

United States Ofice of Directive: 9200.5-162
Envi ronnental Protection Solid Waste and EPA/ 540/ R- 95/ 128
Agency Emer gency Response PB 95- 963410
Washi ngt on, DC 20460 Decenber 1995
Super f und
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EPA/ 540/ R- 95/ 128
Decenber 1995

Presunpti ve Renedi es for
Soils, Sedinments, and Sl udges
at Wod Treater Sites

Ofice of Emergency and Renedi al Response, 5202G
Washi ngt on, DC 20460

Noti ce: The policies set out in this docunent are intended solely as guidance to U S
Envi ronnental Protection Agency personnel; they are not final EPA actions and do not
constitute rul emaking. These policies are not legally binding and are not intended,
nor can they be relied upon, to create any rights enforceable by any party in
litigation with the United States. EPA officials may decide to follow the gui dance
provided in this docunent, or to act at variance with the gui dance, based on an
anal ysis of specific site circunstances. EPA also reserves the right to change this
gui dance at any time w thout public notice.

Addi ti onal copies of this docunent nmay be obtained from

Nati onal Technical Infornmation Service (NTIS)
U S. Departnment of Commerce
5285 Port Royal Road
Springfield, VA 22161
(703) 487-4600
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| NTRODUCTI ON

Since the enactnent of the Conprehensive Environnental Response, Conpensation, and Liability
Act of 1980 (CERCLA or Superfund), the Superfund remedi al and renoval prograns have found that
certain categories of sites have simlar characteristics, such as types of contami nants present,
di sposal practices perforned, or environnental nedia affected. Based on infornmation acquired
from eval uating and cleaning up these sites, the Superfund programis undertaking an

initiative to devel op presunptive renedies to accelerate future cleanups at these types of
sites. The presunptive renedy approach is one tool for speeding up cleanups within the

Super fund Accel erated O eanup Mddel (SACM. This approach can al so be used to streanline
remedi al deci si onnaki ng for corrective actions conducted under the Resource Conservation and
Recovery Act (RCRA).

Presunptive renedies are preferred technol ogi es for common categories of sites, based on EPA s
experience and its scientific and engi neering evaluation of alternative technol ogies. The

obj ective of the presunptive renedies initiative is to use the Superfund program s experience to
stream ine site characterizati on and speed up the selection of cleanup actions. Over ting,
presunptive renedi es are expected to ensure consistency in renedy sel ection and reduce the cost
and tine required to clean up simlar types of sites. Presunptive renedies are expected to be
used at all appropriate sites except under unusual site-specific circunstances

This directive identifies the presunptive renedies for wood treater sites w th contam nated
soils, sedinents, and sludges. EPA has devel oped gui dance on presunptive renedies for

nmuni cipal landfill sites [33] and sites with volatile organi c conpounds (VOCs) in soils [32].
EPA is also in the process of devel opi ng gui dance on presunptive renmedi es for polychlorinated
bi phenyl (PCB), grain storage, manufactured gas plant, and contam nated ground-water sites. In

addi tion, EPA has devel oped a directive entitled Presunptive Renedies: Policy and Procedures
[31], which outlines and addresses the issues common to all presunptive renedies (e.g., the role
of innovative treatnent technol ogies).

Bold and italicized terns are defined in the Qossary at the end of this docunent. The

Ref erences section at the end of this docunent provides a list of supporting gui dance docurents
that may be consulted for additional information on rel evant topics. Bracket ed nunbers [#]
appear throughout the text to indicate specific references in the References section

PURPCSE

The purpose of this directive is to provide gui dance on selecting a presunptive renmedy or
conbi nation of presunptive renedies for wood treater sites with contam nated soils, sedinents
and sludges. Specifically, this guidance

. Descri bes the contami nants generally found at wood treater sites;

. Presents the presunptive renedies for contam nated soils, sedinents, and sl udges at
wood treater sites

. Descri bes the presunptive renedy process concerning the site characterizati on and
t echnol ogy screening steps; and

. Qutlines the data that should be used to select a presunptive renedy.

The presunptive renedy for wood treater sites with soils, sedinents, and sl udges contam nated
with organic contam nants are biorenediation, thermal desorption, and incineration. The
presunptive renedy for wood treater sites with soils, sedinents, and sludges contam nated with
inorganic contaminants is immobilization. The section of this docunment entitled "Presunptive
Remedi es for Wod Treater Sites" provides a brief description of each of these technol ogi es.



The decision to establish these technol ogies as presunptive renedies for this site type is based
on EPA's accunul at ed knowl edge about site characterization and remedy selection for wood treater
sites with contam nated soils, sedinments, and sludges, including actual performance at Superfund
and RCRA sites. This decision is also based on an anal ysis conducted by EPA on Feasibility
Studi es (FSs) and Records of Decision (RODs) for sites where wood treating contam nants in
soils, sedinents, and sludges drove renedy selection. The results of this analysis, which are
sumari zed in Appendi x A (Technical Basis for Presunptive Renedies), denonstrate that these four
t echnol ogi es represent approxi mately 84% of the renedies selected in the FSs and RODs anal yzed
The FS/ ROD anal ysis al so provides information on why other, non-presunptive technol ogi es
generally are not effective and/or appropriate for cleaning up wood treater sites with

contam nated soils, sedinents, or sludges.

USE OF TH S DOCUMENT

This directive is designed to assist Superfund site nanagers (i.e., Renedial Project Managers
(RPMs) and On- Scene Coordinators (OSCs) and other personnel in selecting remedies for cleaning
up soils, sedinents, and sludges at wood treater sites that are contaminated prinmarily with
creosote, pentachl orophenol, and/or chromated copper arsenate. Site managers in other prograns,
such as the RCRA corrective action programor the private sector, may also find this docunent
useful. For exanple, the information contained in this docunment could be used to elimnate the
need for an alternatives screening step and streamine the detailed analysis of alternatives in
the RCRA Corrective Measures Study, which is anal ogous to the FS under CERCLA.

Wod treater sites that have contam nated soils, sedinents, and sludges often have contam nat ed
ground water as well. At some of these site, the contam nated soils, sedinents, or sludges nmay
not require treatnent or may only need to be contained, depending on the degree of hunman health
and environnental risk posed by the contam nated soils, sedinments, or sludges as determned in
the renoval site evaluation and/or renedial site evaluation (i.e., the prelimnary
assessnent/site inspection (PA/SI). At sone sites, a conbination of treatnent options nay need
to be inplenented to address the contam nation of ground water as well as soils, sedinents, and
sl udges. Wien addressing contami nation at wood treater site, site managers shoul d consider the
i npact of contamination across all environmental nedia. |In particular, site nmanagers at wood
treater sites should consider the inpacts of ground-water contamination. EPAis currently
devel opi ng gui dance on a presunptive renedy approach for responding to contam nated ground-water
sites. Wien available, this guidance should be used to address ground-water contam nation at
wood treater sites. Site managers should al so consult existing guidance on the renediation of
contam nated ground water [6,7,17,20,38]. Box A provides a brief discussion of ground-water
considerations for wood treater sites that is consistent with existing guidance and the
forthcom ng presunptive remedy ground-water approach. In addition, Box D provides background

i nformati on on non-aqueous phase |liquid (NAPL) contam nants, including dense NAPLs (DNAPLs or
sinkers) and light NAPLs (LNAPLs or floaters).

The presunptive renedy eval uati on and sel ecti on process described in this docunent is consistent
and fits into the nore detail ed conventional remedy selection process outlined in the Nati ona
Q| and Hazardous Substances Pol |l ution Contingency Plan (NCP, 40 CFR Part 300). The Agency
bel i eves that the presunptive renedies set out in this docurment represent appropriate response
action alternatives for sites neeting certain criteria and, therefore, generally should be used
However, remedy selection for an individual site may vary because of specific site
characteristics or comunity or state concerns. Al though it nmay still be possible to accelerate
remedy sel ection for non-presunptive technol ogi es, such selection will not be able to take
advant age of the generic justification provided by this document. Under these circunstances, a
conventional Renedial Investigation/Feasibility Study (RI/FS) or Engi neering Eval uation/ Cost
Anal ysis (EE/ CA) should be performed. Quidance on circunstances in which a presunptive renedy



m ght not be appropriate is found in Presunptive Renedies: Policy and Procedures [31]. Wen
det erm ni ng whether a renedial or renoval action is the appropriate nmethod for cleaning up a
wood treater site, site nanagers should consult the NCP and Superfund program gui dance. Al so
the Agency is currently devel oping a fact sheet to assist RPMs and OSCs in identifying the
factors affecting the site-specific determ nati on of whether a Superfund early action is best
acconpl i shed as a non-tine-critical renoval action or an early renmedi al action

This directive is not a stand-al one docunent. To ensure a full understandi ng of wood treater
site characterization and renedy sel ection, site nanagers should refer to the FS/ ROD anal ysi s,
which is summarized in Appendix A of this docunent, and the docunents cited as references at the
end of this docunent. Site managers unfamliar with certain conplex with experienced site
nmanagers, the contacts listed in Box B of this docurment, the Superfund Techni cal Assistance
Response Team ( START), or the Environnental Response Team (ERT). EPA is continuing to gather
and develop nore information on the renedi es selected and i nplenented at wood treater sites.

ANTI Cl PATED BENEFI TS OF PRESUMPTI VE REMEDI ES

The use of this docunent is expected to reduce the costs and time required for renedy sel ection
at wood treater site. This directive should be used to

BOX A
G ound-Wat er Consi der ati ons

Wod treater sites typically involve subsurface DNAPL and/or LNAPL contam nants (see Boxes
Cand D) in addition to contanminated soils, sedinments, or sludges. Al of these materials
are sources of contam nation of the underlying ground water and need to be consi dered when
pl anning an overall site response. A key elenent of all existing ground-water renediation
guidance is that site characterization and response actions should be inplenented in a
phased approach. In a phased approach, site response activities are conducted in a
sequence of steps, such that informati on obtained fromearlier steps is used to refine
subsequent investigations, objectives, or actions. The recommended strategy for sites

wi th NAPL contam nation, such as wood treater sites, includes

the follow ng, response actions and objectives [17].

Site investigations should be designed to delineate both NAPL zones and aqueous pl unes.
NAPL zones are those portions of the site where LNAPL or DNAPL contam nants (in the form
of immscible liquids) are suspected in the subsurface, either above, at, or bel ow the
wat er table. Aqueous plunes are portions of the site where contam nants are presented in
sol ution and not as inmiscible |iquids

Early actions should be used to:

. Prevent exposure, both current and future, to ground-water contam nants;

. Prevent the further spread of the aqueous plune (plune containnent);

. Control the further mgration of contam nants to ground water from contam nated soils
and subsurface NAPLs, where practicable (source containnent); and

. Reduce the quantity of source nmaterial present in the subsurface (free-phase DNAPL)

to the extent practicable (source renoval/treatnent).
Long-termrenedi al actions should be used to:

. Attain those objectives |isted above that were not acconplished as early actions;



. M nim ze further release of contam nants fromsoils and subsurface NAPLs to the
surroundi ng ground water (source containnent);

. Reduce the quantity of source nmaterial present in the NAPL zone (free-and
resi dual - phase), to the extent practicable (source renoval/treatnent); and
. Restore as nuch of the aqueous plune as possible to cleanup levels (e.g., drinking

wat er standards appropriate for its beneficial uses. These beneficial uses should
take into account anticipated future |land use(s) (aquifer restoration).

For nore informati on on NAPL contam nation, see Box D

1. Identify the presuned or likely remedy options up front and allow for a nore focused
collection of data on the extent of contanination.

This presunptive remedy guidance allows for the evaluation of only the prinmary cleanup
alternative or a narrow range of options. The judgnment as to whether evaluation of only
the primary renedy is appropriate will depend on the degree of conplexity and uncertainty
at a site. A so, it may be appropriate to collect certain renedial design data before the
drafting of the ROD or Action Menorandum thereby allowi ng the action to proceed nore

qui ckly after signature of the decision docunent.

BOX B
Contacts for Additional Information

Headquarters Policy Contacts: Frank Avvi sato, Wod Treater
Proj ect Manager (703) 603 8949
Scott Fredericks, Presunptive Renedies
Team Leader (703) 603-8771

Techni cal Contacts: Harry Al len, Environnental Response
Team (908) 321-6747
Frank Freestone, Ofice of Research
and Devel oprment (908) 321-6632

Regi onal Contacts: I M ke Nal i pi nski (617) 223-5503
Il Mel Haupt man (212) 637-3952
11 Paul Leonard (215) 597-3163
IV Felicia Barnett (404) 347-7791
\% Di on Novak (312) 886-4737
Vi Cathy Gl nore (214) 665-6766
Vi Di ana Engenan (913) 551-7746
VI Vi ctor Ketell apper (303) 293-1648
I X Crai g Cooper (415) 744-2370
X Eri c Wniecki (206) 553-6904
2. Elimnate the need for the initial step of screening alternatives during the FS or EE/ CA

The NCP (section 300.430(e)(1)) states that the | ead agency shall include an alternatives
screeni ng step when needed [enphasis added] to sel ect a reasonabl e nunber of alternatives
for detailed analysis. The Agency perforned and anal ysis of FSs and RODs on the
potentially avail abl e technol ogies for soils, sedinments, and sludges at wood treater sites
(see Appendi x A) and found that certain technol ogies are appropriately and consistently
screened out based on the criteria of effectiveness, inplenentability, and cost



(consistent with section 300.430(e)(7)). Based on this analysis, the Agency has
determined that the initial step of identifying and screening alternatives for FSs and

EE/ CAs for wood treater sites may not be necessary on a site-specific basis; instead, the
FS or EE/ CA may proceed i mediately fromthe identification of alternatives to the
detail ed anal ysis, focusing on the technol ogi es recommended in this directive docunent and
t he acconpanyi ng FS/ ROD anal ysis nust be included in the Admi nistrative Record to provide
the basis for streamining the analysis for wood treater sites in this way.

3. Streamine the detail ed anal ysis phase of the FS or EE/ CA

Once cleanup alternatives pass the initial screening step, they nust be eval uated agai nst
the appropriate criteria defined in the NCP. Appendix A of this docunent sunmmarizes the
anal ysis EPS conducted on FSs/RCDs for wood treater sites with contam nated soils,

sedi nents, or sludge, and Appendi x B provides generic evaluations of the different
presunptive renedi es agai nst seven of the nine renedial criteria (excluding state and
community acceptance). Both of these appendices should be used to streamline the detail ed
anal ysis phase of the FS. Appendices A and B can al so be used to streaniine the

eval uation of renoval action alternatives in an EE/CA. The generic anal yses in Appendi x B
shoul d be supplenented with site- specific information for the final response selection
For a nore detail ed discussion of preparing an FS or EE/CA, see the references listed at
the end of this docunent [16,19].

EPA expects that at |east one of the presunptive renedies will be suitable for a wood
treater site with principal threats that require the treatnent of contam nated soils,
sedi nents, or sludges. G rcunstances under which other approaches nay be appropriate
include: unusual site soil characteristics; denonstration of significant advantages of
i nnovative technol ogi es over the presunptive renedi es; and extraordi nary community and
state concerns. |f such circunstances are encountered, additional analyses nmay be
necessary or a conventional R /FS or EE/ CA nmay be perforned.

DESCRI PTI ON OF WOOD TREATER SI TES
The wood treating industry has been in existence in the United States for over 100 years. Wod

is usually treated in cylinders, under pressure, with one or conbination of the follow ng types
of preservatives:

. Pent achl or ophenol (PCP) in petrol eumor other solvents;

. Creosote (in petroleumor other solvents);

. Aqueous sol utions of copper, chromum and arsenic

. Copper and arsenic, or copper, arsenic, and zinc solutions in amonia; and

. Fire retards (conbination of phosphates, borates, boric acid, and/or zinc
conpounds. ).

Oder facilities traditionally used oil based preservatives, while nore nodern facilities tend
to use water-soluble preservatives. Witer-soluble processes produce little or no wastewater,
except for small amobunts of metal -containing sludges. G based processes produce sludge wastes
and significant quantities of process wastewater. The processes perforned at wood treater sites
generally will result in contam nated soils, sedinments, and sl udges, and/or contam nated surface
and ground water.

Box C provides a list of contam nants commonly found at wood treater sites; general chem ca
categories of contam nants are provided and specific chem cals or substances are identified
under each category. As indicated in Box C, nost of the organic contam nants found at wood



treater sites are NAPLs, either in their pure formor as conponents of other substances that are
NAPLs (e.g., petroleumfuels, creosote). Site nanagers should refer to Box D for background
informati on on NAPLs and cl eanup probl ens associated with these contam nants.

The three types of contam nants predom nantly found at wood treater site, either alone or in
conbi nation with each other -- or with total petrol eum hydrocarbon (TPH) carrier oils -- are
creosote, PCP, and chronated copper arsenate (CCA). COeosote is an oily, translucent brown to
black liquid that is a very conplex m xture of organic conpounds, containing approxi mately 85%
pol ynucl ear aronatic hydrocarbons (PAHs), 10% phenolic conpounds, and 5% nitrogen-sul fur-, or
oxygen-contai ning heterocycles. PCP is also an organic contaminant. Inits pure form PCPis a
DNAPL; however, PCP is comonly found at wood treater sites as an LNAPL mi xed into fuel oil or
other light organic substances. |If PCP or other chlorinated phenols are present at a site,
associ ated di oxins and/or furans nay al so be present in the approximate vicinity. If so, these
di oxins and/or furans will likely exist in nuch | ower concentrations than the associ at ed
chlorinated phenols. This docurment is not designed to address sites containing high | evels of
di oxins and/or furans. EPA is currently gathering information on the issue of dioxin/furan
contami nation; site nanagers should contact the Headquarters policy contacts listed in Box B for
nore information on this topic. CCSis an inorganic arsenical wood preservative. O her

net al -contai ning preservatives that may be found at wood treater sites include amoni acal copper
arsenate (ACA) and anmoni acal copper-zinc arsenate (ACZA).

BOX C
Cont am nants Commonl y Found
at Wod Treater Sites

ORGANI CS
Di oxi ns/ furansl
. Di benzo- p- di oxi ns
. D benzof urans
. Fur an
Hal ogenat ed phenol s1
. Pent achl or opheno
. Tet rachl or opheno
Si npl e non- hal ogenat ed aronati cs2
. Benzene
. Tol uene
. Et hyl benzene
. Xyl ene

Pol ynucl ear aromatic hydrocarbonsl
. 2- Met hyl napht hal ene

. Chrysene

. Acenapt ht hene

. Fl uor ant hene

. Acenapht hyl ene

. Fl uor ene

. Ant hr acene

. I ndeno( 1, 2, 3-cd) pyrene
. Benzo( a) ant hr acene

. Napht hal ene

. Benzo( a) pyr ene

. Phenant hr ene

. Benzo( b) f | uor ant hene

. Pyrene



. Benzo( k) f | uor ant hene

Q her pol ar organi c conpounds
. 2, 4- D net hyl phenol 1

. 2- Met hyl phenol 1

. 4- Met hyl phenol 1

. Benzoi ¢ aci dl
. D -n-octyl phthal ate
. N- ni t r osodi phenyl ami ne
| NORGANI CS
Non-vol atile netals (conpounds of)
. Chrom um
. Copper
Vol atil e neal s (conpounds of)
. Arsenic
. Cadm um
. Lead
. Zinc

1 DNAPL(S) in pure form
2 LNAPL(Ss) in pure form

PRESUMPTI VE REMEDI ES FOR WOOD TREATER SI TES

The presunptive renedies for contam nated soils, sedinents, and sludges constituting the
principal threats at wood treater sites are described below Biorenediation is the primary
presunptive renedy for treating organic contanination of soils, sedinents, and sludges at wood
treater sites. Biorenediation has been selected as the primary presunptive renmedy for treating
organi ¢ contam nation because it has been selected nost frequently to address organic

contami nation at wood treater Superfund sites, and the Agency believes that it effectively
treats wood treating wastes at a relatively low cost. |f biorenediation is not feasible,
thernal desorption may be the nore appropriate response technology. In a limted nunber of
situations (e.g., the treatnment of "hot spots" such as sludges), incineration nay be the nore
appropriate renedy. |mmobilization is the primary presunptive renedy for treating inorganic
contami nation of soils, sedinments, and sludges at wood treater sites.

An i nportant consideration in determ ning which presunptive renedy technology is the nost
appropriate for a particular site is the future land use or uses anticipated for that site (see
reference [27] and Box E of this docunent for nore information on | and-use considerations).

Anot her inportant consideration in selecting the nost appropriate presunptive renedy technol ogy
is deternmining what are the principal threats and | owlevel threats (including possible
treatnent residuals) at a site. Treatnment technologies are the preferred renedies for
addressing principal threats, while contai nnent technologies in conjunction with institutiona
and/ or engineering controls, are nost likely to be appropriate for addressing | ow | evel threats.
Tabl e 2 (Conparison of Presunptive Renedy Technol ogies), which is found at the end of this
docunent, provides detailed i nfornation on the advantages, linitations, and costs of each of the
presunptive renedies.

At many wood treater sites, it nay be necessary to use a conbination of control and treatnent
options as part of an overall treatnent train to sufficiently reduce toxicity and i mobilize
contam nants. Institutional and/or engineering controls can be used in conjunction with one or
nore of the presunptive renedy technol ogies to enhance the long-termreliability of the renedy.



Site managers should note that all ex situ renedy options require neasures to protect workers
and the community during the excavation, handling, and treatnment of contam nants, and nay be
subject to RCRA | and disposal restrictions. Box E (Practical Considerations) provides a

di scussion of land use, institutional and engineering controls, treatment trains, the
remedi ati on of "hot spots,” and | and di sposal restriction issues.

Bi orenedi ati on - Biorenediation is the chem cal degradation of organic contam nants using

m croorgani sms. Biological activity (i.e., biodegradation) can occur either in the presence
(aerobic) or absence (anaerobic) of oxygen. Aerobic biodegradation converts organic

contam nants to various internediate and final deconposition products, which nmay include various
daught er conpounds, carbon di oxi de, water, humic materials, and microbial cell matter. Aerobic
bi odegradati on nay al so cause bi nding of the contam nants to soil conponents, such as humc
materials. Anaerobic bi odegradati on converts the contam nants to carbon dioxi de, nethane, and

m crobial cell matter

Bi orenedi ati on may be an ex situ or in situ process. Ex situ biorenediation refers to the

bi ol ogi cal treatnent of contam nants followi ng excavation of the soil or other nedia, and

i ncludes conposting, land treatnment in lined treatnment cells, treatnment in soil piles, or the
use of soil slurry reactors. |In situ biorenediation is the in-place treatnent of contam nants
and nay involve the addition of nutrients, oxygen, or other enhancenents into the subsurface.

EPA has nore experience in inplenenting ex situ biorenediation than in situ biorenediation. In
general, ex situ biorenediation is faster than in situ biorenediation, although the

inpl enentation of either ex situ or in situ biorenediation typically can require several years
as conpared to approximately six nonths to a year for technol ogies |ike thernal desorption or
incineration. In situ bioremediation nmay be I ess costly than ex situ biorenmedi ati on. However
at sone wood treater sites, ex situ biorenediation may be able to achi eve hi gher perfornmance
efficiencies than the in situ process due to increased access and contact between

m croorgani sms, contam nants, nutrients, water, and el ectron acceptors

The effectiveness of biorenediation is site- and contam nant-specific. Careful contam nant and
matri x characterization (with particular attention to heterogeneity), coupled with treatability
studi es of appropriate scale and duration, are strongly recormended. Biorenediation can
successfully treat soils, sedinents, and sludges contam nated with organi c contam nants, such as
hal ogenat ed phenols and cresols, other polar organi ¢ conpounds, non-hal ogenated aronatics, and
PAHs. Studies on the biorenediation of creosote contam nation indicate that biorenedition corks
well on 2-, 3-, and often 4-ring conpounds, but generally not as well on 5- or 6-ring conpounds.

Bi orerredi ati on may not be effective for the treatment of high levels of concentrated residual
creosote in soils, sedinents, or sludges. It may be necessary to separate this material for

di sposal or treatnent by a different technology (e.g., thernmal desorption or incineration)
before attenpting biorenediation. The remaining soils, sedinments, or sludges, with |ower |evels
of contam nation. Biorenediation generally is not appropriate for treating inorganic

contami nation at wood treater sites. Only limted data on the biorenediation of dioxins or
furans are currently available; EPAis currently gathering information on the treatability of

di oxins and furans (for nore information, contact the individuals listed in Box B)

Thermal Desorption - Thermal desorption physically separates, but does not destroy, volatile and
sone sem-volatile contam nants form excavated soils, sedinments, and sludges. Significant

mat eri al handling operations may be necessary to sort and size the soils, sedinents, or sludges
for treatnent. Thernal desorption uses heat or nechanical agitation to volatilize contam nants
fromsoils, sedinments or sludges into a gas stream subsequent treatnent nust be provided for
the concentrated contam nants resulting fromthe use of this technol ogy. Depending on the
process sel ected, tenperatures, driving off water and volatile and sem -vol atile contam nants



O f-gases may be condensed for disposal, captured by carbon adsorption beds, or treated with
biofilters.

Treatability studies are recommended before full inplenentation of the thermal desorption
technol ogy. Thernal desorption can successfully treat hal ogenated phenols and cresols as well
as vol atil e non-hal ogenat ed organi c conpounds at wood treater sites. It cannot, however,

effectively separate non-volatile netals (e.g., copper) fromthe contam nated nedia. Sone
desorber units can treat PCBs, pesticides, and di oxins/furans in contam nated soils, sedinments
or sl udges.

If chlorine is present in the feed material (e.g., as a result of PCP), dioxin and furan
formati on may occur in the thernmal desorber, stack, or air pollution control devices at
tenperatures of 350 °F and above. Thernal treatnent systens can be designed and operated to
mnimze dioxin and furan formati on and to renove these conpounds fromthe stack gases

However, because pilot-scal e devices do not always duplicate operating conditions at full scale
bench- or pilot-scale treatability studies alone nmay not be sufficient to verify dioxin/furan
formation or control. A full-scale test, called a "Proof of Performance" test, w th anal yses
for dioxins and furans should be conpleted. Safe thernml treatnent operation should be
confirned prior to the use of thernal desorption

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARs) and other |aws
shoul d be consi dered when det ermi ning whet her thernal desorption is conducted on- or off-site
On-site thermal desorption may be perfornmed with a nobile unit; however, space availability may
nmake this option infeasible. Thernal desorption nay al so be conducted off-site; however, the
facilities used nmust be in conpliance with the Superfund off-site rule before accepting materia
froma Superfund site. EPAis currently in the process of conpleting guidance that provides
information on the safe inplenentation of thermal treatnent technol ogies, including thernmal
desorption and incineration

Incineration - Incineration generally treats organi ¢ contam nants by subjecting themto
tenperatures typically greater than 1, 000°F in the presence of oxygen and a flane. During
incineration, volatilization and conbustion convert the organic contam nants to carbon

di oxi de water, hydrogen chloride, and sul fur oxide. The incinerator off-gas requires treatnent
by an air pollution control (APC) systemto renove particulates and to neutralize and renove
acid gases (e.g., HO). This technology may generate three residual streans: solids fromthe
incinerator and APC system water fromthe APC system and air em ssions fromthe APC system

Inci neration has consistently been denonstrated to achieve a performance efficiency in the 90 to
99% range. Incineration has successfully treated wood treater soil, sedinent, and sl udge
contam nation to cleanup levels that are nmore stringent than can be consistently attai ned by the
other wood treater presunptive renedies. A substantial body of trial burn results and other

qual i ty-assured data verify that incineration can renove and destroy organi c contam nants
(including dioxins and furans) to the parts per billion or parts per trillion |evel.
Consequently, incineration may be particularly effective in treating "hot spots" at wood treater
sites

I nci neration, however, does not destroy netals. Mtals will produce different residuals
depending on the volatility of the conpounds, the presence of certain conpounds (e.g.

chlorine), and the incinerator operating conditions. Inproperly operated incinerators also have
the potential to create dioxins and furans. Incineration of large volunes of contam nated nedi a
may be prohibitively costly.

Incineration nay be perforned on- or off-site. There may be significant considerations
regarding the conpliance of incineration with ARARs and other laws. On-site incineration nmay be



perforned with a transportable incineration unit; however, space availability and public
opposition is considered as an option to fulfill renediation goals, particular efforts should be
nmade to provide the community with good infornmation on incineration and to be responsive to

any concerns raised by the community. Comercial incineration facilities (i.e., units pernitted
for the incineration of hazardous wastes, including incinerators and cenent kilns) nay be used
when off-site incineration is desirable. However, only a limted nunber of these facilities are
avail abl e nationwide. Permtting of additional on- and off-site incineration facilities will be
affected by EPA's Strategy for Hazardous Waste M nim zation and Conbustion [37].

I mmobi lization - Imobilization reduces the nobility of a contami nant, either by physically
restricting its contact with a nobile phase (solidification) or by chemcally altering/binding
the contam nant (stabilization). The nost conmon solidification binders are cenentations
materials, including Portland cenment, fly ash/linme, and fly ash/kiln dust. These agents forma
solid, resistant, alumnosilicate matri x that can occlude waste particle, bind various

contam nants, and reduce the perneability of the waste/binder nmass. |Inmmobilization is
particularly suited to addressing inorganic (e.g., CCA) contani nation

At wood treater site, inorganic contam nation is sonetinmes conmngled with organic

contam nation. In these situations, a treatnent train should be inplenented that uses

bi orenedi ati on, thernal desorption, or incineration to address organi ¢ contam nation, followed
by the i mmbilization of any significant residual inorganic contamnation. There are limted
full-scal e performance date available on the i mobilization of PAHs and PCP, either alone or
comm ngl ed with inorganic contam nation, where the concentration of total petrol eum hydrocarbons
is significantly nore than 1% |mmobilization has been effective in treating soils with

comm ngl ed organic and inorganic contamnation with a total organic content of as nuch as
20-45% I nmobilization alone is not effective for treating volatile organic contam nants.

Site-specific treatability studies should be conducted to ensure that a solidification/
stabilization formul ati on can be devel oped that nmeets site-specific requirenents for | ow

| eachability and perneability, and high conpressive strength. EPA is currently in the process
of devel opi ng gui dance on conducting solidification/stabilization treatability studies

PRESUMPTI VE REMEDY PROCESS FOR WOOD TREATER SI TE

This section and the acconpanyi ng "Decision Tree for Technol ogy Sel ection at Wod Treater Site"
(Figure 1) describe the process for selecting a presunptive renedy or conbinati on of renedies
for cleaning up contam nated soils, sedinents, and sludges at wood treater sites. This renedy
sel ection process is consistent with and fits into the overall site renediati on process outlined
in the NCP

Under the NCP, alternative renedies are to be evaluated and the preferred alternative is to be
sel ected based on nine criteria. Presunptive renedies are technol ogi es that have been found to
be general ly superior under the nine criteria to other technol ogies. This generic evaluation
nmakes it unnecessary to conduct a detailed site-specific analysis of the other technol ogies.

<I MG SRC 0496279F3>

The "decision tree" approach recommended here is a further streamining of the usual NCP

anal ysis. The decision tree is based on the Agency's findings that, anmong the recomended

t echnol ogi es, a singe preferred technol ogy can be identified based on the nine criteria, but
that the determ nation of which technology is preferred will depend on a few key vari abl es such
as the types of contam nants present and the feasibility of the technology. Once these factors
are determ ned, the single recomrended approach can be identified. This conclusion represents a



judgenent that, under the circunstances at the site, the preferred technology will be superior
under the nine criteria. However, the decision tree avoids the need to go through a full
nine-criteria analysis at the site-specific level; in effect, nost of that analysis has already
been perfornmed and the only infornation needed to conplete the analysis relates to variables
specified in the decision tree

The presunptive renedy process generally begins at the point in the overall NCP process where
the renoval and/or renedial site evaluation and Hazard Ranki ng System scoring steps have been
conpl eted and devel opnent of the RI/FS or EE/CA is about to begin. The presunptive renmedy
process streanmlines the site characterization, technol ogy assessnent, and renedy sel ection

st eps.

The decision tree describes a presunptive renmedy process that is dynamic, where site
characterization, the evaluation of presunptive renedies, and the establishnent and refinenent
of renedial action objectives (including future |and use assunptions and Prelimnary Renediation
Goal s (PRGs)) are conducted interactively and concurrently. Site managers should attenpt to
involve the state, community, and potentially responsible parties (PRPs) in the presunptive
remedy process as early as possible.

Presunptive renedy options shoul d be eval uated considering their associ ated performance
efficiencies and the cleanup levels they mght achieve, and the future |and uses that their

i npl enentati on nay nake available. |In nobst cases, treatability studies should be perforned for
the treatnment technol ogi es being considered. As discussed previously, the identification of
presuned or likely renedies early in the cleanup process will allow for a nore focused
collection of data on the extent of contami nation, elimnate the need for the initial step of
identifying and screening alternatives during the FS or EE/ CA, and streanmline the detail ed

anal ysi s phase of the FS or EE CA

The nunbered steps and decision points in Figure 1, the "Decision Tree for Technol ogy Sel ection
at Wod Treater Sites," correspond to the simlarly nunbered paragraphs bel ow. These paragraphs
provide information and the underlying assunptions for each of the different steps and deci sion
points in the presunptive remedy process. The decision tree should be used as a gui de through
the specific decision point and considerations that are necessary to choose presunptive renedy.

1. Are Creosote, PCP or CCA Present at the Site? This docunent focuses on cleaning up soils,
sedi nents, and sludges at wood treater sites contaminated prinmarily with creosote, PCP, or
CCA; if these contami nants are not present at the site, the presunptive renedy sel ection
process outlined in the docunent is not appropriate for the site, and the conventiona

RI/ SF or EE/ CA process should be followed. Information on contam nants present at the
site may be available fromdata collected during the renoval and/or renedial site
evaluation. |If this information is not avail able, past chemcal use at a particul ar

facility can be ascertai ned froma nunber of sources, such as information fromfacility
records, past sanpling efforts by state or |ocal agencies, or through information request
letters.

2. Initiate PRP, State, and Community Invol venent. Site nanagers should initiate a dial ogue
with the coommunity, state representatives, and PRPs early in the process identifying
potential presunptive renedy option for a site. This dial ogue should include a discussion
of reasonably anticipated future |and use. This discussion should be beneficial in
establ i shing renedial action objectives and state ARARs, which in conjunction with federa
requirenents, nmay provide PRGs. In addition, site managers shoul d begin assenbling the
Adm ni strative Record for the site

3. Revi ew Advantages/Limtati ons Table for Presunptive Renedies. Using infornmation on the



contam nants present at the site, site nanagers should begin review ng the presunptive
remedies for wood treater sites. Table 1 provides a listing of the contam nants for which
they are applicable. Table 2 provides detailed infornmati on on the advant ages

limtations, and costs of each of the presunptive renedies.

Steps 4 and 5 of the decision tree represent separate aspects of initial site cleanup
activities. However, these steps should be undertaken currently, with each step using
information obtained fromthe other step

Conduct Site Characterization. Site characterization activities for wood treater sites
using the presunptive renedy process shoul d be designed to:

. Positively identify the site type (i.e., a wood treater site with creosote, PCP, or
CCA cont ami nation);

. otain data to determ ne whether the presunptive renedies are feasible for the site;

. Focus and streamline the collection of data to support the selection of presunptive
renedi es only; and

. Col | ected design data, thereby streamining the data collection required during the

renedi al or renoval design stage

The overall site characterization process shoul d proceed using nmultinedia sanpling events
whenever possible. Field screening nethods should be integrated into the sanpling and
anal ysis plan to accelerate information gathering. Data quality objectives nust reflect
the ultinmate use of the results; consequently, all sanples taken during a single event may
not require the same |level of data quality.

Surface | agoons, soil areas, drip pads, and sedi nents should be sanpled in a grid-like
manner to deternmine the horizontal and vertical extent of contami nation. Site managers
shoul d ensure that sanpling for dioxins and furans is conducted at all wood treater sites
known to have used chlorinated phenols, such as PCP. Soil, sedinent, and sl udge
characterization relevant to treatnent selection should reflect the infornation needs
descri bed in Tables 3A-D

If a wood treating or other chemical at an abandoned site is still in its origina
containers, it should be returned to the manufacturer, if possible. Were any of the
principal wood treating chemcals (creosote, PCP, or CCA) can be recovered in high enough
concentrations to warrant reuse in any process, recycling becones the preferred

technol ogy. The recognized U. S. Waste Exchanges are listed in Appendix A of the

Technol ogy Sel ection Quide for Wod Treater Sites [43].

During site characterization, a site-specific baseline risk assessnent (or streanlined
risk evaluation for a renoval action) should be conducted to characterize materials that
constitute principal threats (i.e., source nmaterials, including liquids, that are highly
toxic or highly no wastes that generally cannot be reliably contained or would present a
significant risk to human health and the environnment shoul d exposure occur). This risk
assessnent shoul d be conducted to determ ne whether sufficient threats or potentia
threats exist to warrant a response action

The site-specific risk assessnent should be used to determ ne renedi ation goals for the
site. Risk based renediation goals are often different for soils, sedinents, and sl udges
at different depths. Shallow renediation goals are usually based on direct contact risks,
whi | e deeper renediation goals are usually based on ground-water inpacts. Site managers
shoul d consider the ground-water strategy for the site because renedi ation goals for



TABLE 1
Eval uati on of Presunptive Renedy Technol ogy Options

Cont am nant s Presunpti ve Renedy Denonstrated Perfornmance
Present at Site Technol ogy Opti ons Ef ficienciesl
O gani cs:
Creosot e Bi orermredi ati on 64-95% for PAHs and 78-98% for
PCP, or chl orophenol s (F)2
Creosote and PCP

Ther mal Desorption 82-99% (B, P, F)

I nci neration 90-99% (B, P, F)
I nor gani cs:
CCA I mobi | i zation 80-90% TCLP3 (B, P, F)
Organi cs and | norganics:
Creosote and CCA; Bi or emedi ati on, Ther mal See above
PCP and CCA; or Desor pti on, and/or
Creosote, PCP, and CCA I nci neration, followed

by | mrobilization

Performance represents a range of treatability data. Percentages may vary depending on the

contam nant(s). Bench- (B), pilot- (P), or full-scale (F) denmpnstration data may not be available for
all contam nants. All performance efficiency data are taken form EPA's Contam nants and Renedi al Options
at Whod Preserving Sites [8], unless noted otherw se.

These data represents current full-scale performance data for ex situ biorenediation conducted at three
U S. wood treater sites (all of which are listed on the National Priorities Listed (NPL) and one Canadi an
wood treater site. The use of biorenediation at these four sites achieved renediation goals in all

cases. Because the nonitoring of biodegradation at these sites stopped after renediati on goals were

achi eved, actual performance efficiencies at these sites nay be higher than these nunbers indicate. For
a nore detail ed discussion of these performance data, see "Full-Scale Performance Data on the Use of

Bi orenedi ati on at Wod Treater Site," a technical background docunment for the wood treater site
presunptive remedy initiative that is available at EPA Headquarters and the Regional Ofices. EPA's

Cont ami nants and Reredi al Options at Wod Preserving Sites (1992) [8] provides the follow ng pilot-scale
performance data for biorenediation: an average of 87% for PAHs and 74% for hal ogenated phenols and
cresols. The effectiveness of biorenediation tends to be highly variable and very site-specific. A
signi ficant conponent of this variability is the range of effectiveness in the renediation of different

ki nds of PAHs; studies on the biorenediation of creosote contam nation indicate that biorenediation works
well on 2-, 3-, and often 4-ring PAHs, but generally not as well on 5- or 6-ring PAHs. For exanple, the
use of ex situ biorenediation at one of the wood treater NPL sites resulted in 95%renoval of 2-ring
PAHs, 83% renoval of 3-ring PAHs, and 64%renoval of 4+-ring PAHs. In practice, in situ biorenediation
typically results in | ower performance efficiencies than the ex situ process because in situ reactions
are less controlled and involve |ower mass transfer rates. To obtain additional performance data for

bi oremedi ati on, contact the U. S. EPA's Center for Environnental Research Information (CERI) at: 26 W
Martin Luther King Drive, G ncinnati, Chio 45268. CERl nmmintains a biorenediati on data base called
"Biorenediation in the Field Search System (BFSS), which may be accessed el ectronically through bulletin
boards at (301) 589-8366 or (513) 569-7610.

TCLP (toxicity characteristic | eaching procedure) is a specific analytical nethod; this nethod has been
wi dely used in the past to evaluate the performance of inmobilization. However, current information
indicates that the SPLP (synthetic precipitation |eaching procedure) or other procedures using distilled
or site-specific water will procedure nore accurate results.



soils, sedinents, and sludges are often set to protect ground-water quality. As discussed
above, existing guidance on the renediation of ground water [6, 7, 17, 20, 38] and the
forthcom ng gui dance on a presunptive ground-water approach, when avail able, should be
consul t ed.

EPA is currently in the process of devel opi ng gui dance on soil screening |levels [30];
these | evel s represent contam nant concentrations in soil below which there is generally
no need for federal concern for the protection of human health in a residential setting
When the final guidance is available, site nmanagers should use it as a screening tool in
determ ning the need for further assessnent of soil contam nation during the R stage of
cleanups at National Priorities List sites. For nore infornmation on conducting site
characterization activities and ri sk assessnents, site nanagers should refer to the
references listed at the end of this docurent [1, 8, 16, 19, 23, 34 35, 36].

Establ i sh Renmedi al Action bjectives (Including Land Use Assunptions) and Set PRGs.
Promul gated federal and state standards shoul d be assessed as potential ARARs for the
site. As appropriate, other criteria, advisories, or guidance should be assessed as
potential to be considereds (TBCs). For a nore detailed discussion on identifying ARARs
and TBCs, see the references listed at the end of this docunent [3, 4, 41].

Superfund site nanagers shoul d al so continue to evaluate the presunptive renmedi es and
being to devel op renedi al action objectives for the site. The follow ng steps, as
depicted in Figure 1, should be undertaken by site nanagers.

Revi ew Presunpti ve Renmedi es and Associ at ed Perfornance Efficiencies

Site managers shoul d continue the review of the presunptive renedies that was initiated in
Step 3, using additional information on site characteristics obtained under Step 4.

Tables 1 and 2 provide data on performance efficiencies for the different presunptive
remedy technol ogies. Information contained in these tables should be used to focus the
information gathering activities being conducted under the site characterization step

Set Prelimnary Renedi ati on Goal s

As part of the overall renedial action objectives for the site, site nanagers shoul d set
PRGs. Initially, PRG should be devel oped based on readily available infornation, such as
ARARs and TBCs. Technical, exposure, and uncertainty factors should al so be used to
establi sh PRGs (see section 300.430(e)(2) of the NCP). Site nanagers shoul d nodify PRGs,
as necessary, as nore informati on beconmes avail able. Wen setting PRGs for wood treater
sites, site manager should al so consider the performance efficiencies of the different
presunptive renedies. In nost cases, treatability studies will be necessary to determ ne
the site-specific capabilities of a specific presunptive renedy. Reasonably antici pated
future land use(s) of the site should al so be considered when establishing PRGs. Site
nmanager s shoul d consult EPA's guidance on |land use in the Superfund renedy sel ection
process [27]. This guidance calls for early interaction with citizens, |ocal governnents,
and other entities to gather information to devel op assunptions regardi ng anti ci pated
future land use. These assunptions may be used in the baseline risk assessnent, the

devel opnent of alternatives, and renedy selection. Refer to Box E (Practica

Consi derations) for nore information of future | and use consi derations

Prepare Infornmation and Present to Public

It is inportant that site nanagers involve the public at an early stage in the
consideration of the various presunptive renedy options. Site nanagers shoul d encourage



the public to review the advantages and limtations of the presunptive remedi es agai nst
each other and shoul d consider this public input when selecting a presunptive renedy for a
site. In particular, efforts should be nade to engage the community and other interested
parties in discussions concerning the establishnment of PRG and future | and use issues

Input fromthe comunity, state representatives, and PRPs may be obtai ned through a

vari ety of nethods, such as infornmal contacts or neetings with community | eaders or

gr oups. This early input on renedy sel ection should assist site nmanagers in fostering
community acceptance at |ater stages of the presunptive renedy sel ection process. Before
seeking public input, the site nanager should do the following: (1) contact Regiona
community relations staff for information on community acceptance (if further assistance
is necessary, the individuals listed in Box B should be contacted); and (2) prepare a
matri x of the applicable presunptive renedy options for the site. This nmatrix should
contain data on the perfornance efficiencies, advantages, limtations, costs, and
inplenentability of the various options, and shoul d enphasi ze the full range of trate-offs
between the alternatives. This informati on should be presented to the public to assist
themin providing input on the renedy sel ection process. For a nore detailed discussion
on holding public nmeeting and comunity relations at Superfund sites, see the references
listed at the end of this docunent [5, 42].

Eval uate Public Reaction to the Presunptive Renedy Options

If the public reacts favorably to one or nore of the presunptive renedy options, site
managers shoul d proceed to the next step of the presunptive renedy process. However, if
the public does not react favorably to any of the presunptive remedy options under
consideration, site nanagers nay wi sh to consider review ng non-presunptive technol ogi es,
including innovative technologies, to deternmine if there are other options that may
recei ve greater comunity acceptance while providing for sufficient overall protection of
human health and the environnent. |If this is the case, a conventional RI/FS or EE/ CA
coul d be perforned, or the FS could consider the presunptive renedy plus any specific
alternatives believed to warrant consideration to establish a site-specific Admnistrative
Record that supports the selection of a technology that is not specifically identified as
a presunptive renedy. Site managers should note that all alternatives should generally be
evaluated in a full nine-criteria analysis, even if objections are raised by nenbers of
the community. However, if opposition is intense, it may be justifiable to screen out an
alternative early in the process for reasons of inplenentability.

Conduct Tinme-Critical Renoval Action, if Necessary. Information fromsite
characterization activities may indicate that the performance of a tine-critical renova
action is warranted. |If so, site managers should conduct the renoval action in accordance
with the NCP and EPA renoval program guidance. |f subsequent non-tine-critical renova
actions or renedial actions are still required at the site, site managers should foll ow
the presunptive renedy process, if appropriate

Identification of New Contami nants. Continuing site characterization efforts perforned
under Step 4 nay, at any time, identify new contamnants at the site. Newly identified
contam nants should be evaluated to determne if their presence precludes using
presunptive renedy technol ogi es or nakes the use of these technol ogi es i nappropriate.

For exanple, the detection of significant DNAPL contam nation of ground water at a site
may sl udges do not pose a principal human health and environmental threat and, therefore

may not require treatnment or nmay only need to be contained. In these situations, site
managers shoul d follow the presunptive renmedy approach for contam nated ground-wat er
sites, when available. |If newy identified contam nants do preclude or nmake i nappropriate

the use of a presunptive renedy identified in this docunent, this directive may not be



10.

11.

12.

appl i cabl e and the conventional RI/FS or EE/ CA process nay need to be foll owned.

Refine PRGs. |s There a Need for Further Action? Using additional information obtained
fromthe site-specific baseline risk assessnent, site managers shoul d det erm ne whet her
the site poses an unacceptable risk to human health or the environment. |f the site does
not pose an unacceptable risk, no further action is required. However, if it appears that
an unacceptabl e ri sk does exist, site nanagers should proceed to the next step in the
presunptive renedy process. Information fromthe baseline risk assessnent shoul d be used
to refine the PRGs for the site

Proceed with Technol ogy Assessnent and Review "Practical Considerations." After it has
been determned that a cleanup action is warranted at the site, site nanagers shoul d
review the different presunptive renedy options and identify a proposed option. For a
remedi al action presunptive renedy options nust be eval uated against the nine criteria
required by section 300.430(e)(9) of the NCP, this should be docunmented in the detail ed
anal ysis section of an FS or Focused FS. Appendix A of this docunent summari zes the

anal ysis EPA conducted on FSs/RCDs for wood treater sites with contam nated soils,

sedi nents, or sludges, and Appendi x B provides generic eval uations of the different
presunptive renedi es agai nst seven of the nine renedial criteria (excluding state and
community acceptance). Both of these appendices should be used to streamline the detail ed
anal ysis phase of the FS. Appendices A and B can al so be used to streanline the

eval uation of renoval action alternatives in an EEfCA. The generic anal yses in Appendi x B
shoul d be supplenented with site-specific information for the final response selection
During technol ogy assessnment, the factors listed in the "Principal Considerations" section
(Box E) of this docunent should be reviewed to ensure a conprehensive eval uati on of
response alternatives

Begi n the Technol ogy Sel ection Process Based on the Types of Contami nation Present at the

Site. |If the only contam nants present at significant levels (i.e., levels that may
justify treatnment) are inorganics, site nmanagers should follow Path Ain Figure 1 (i.e.
proceed to Step 11) and evaluate the feasibility of imobilization. If the only

contami nants present at significant |evels are organics, site nmanagers should fol | ow Path
Bin Figure 1 (i.e., proceed to Step 12) and evaluate the feasibility of bioremediation
In situations where significant |levels of both inorganic and organic contam nation are
present at the site, site nanagers should follow Paths A and B currently. In these
situations, a treatment train should be inplenented that uses biorenediation, thernal
desorption, and/or incineration to address the organic contam nations and i mobilization
to address the inorganic contami nants

I's inmmobilization Feasible? Immbilization is the primary presunptive renmedy for
addressing significant levels of inorganic contamnation in soils, sedinents, and sl udges

at wood treater sites. |If imobilization is not considered feasible for addressing
inorgani c contami nants present at the site, this docunent is not applicable and site
managers shoul d revi ew ot her non-presunptive technologies. |f the use of immbilization

is feasible, site managers should proceed to Step 15.

I's Biorenediati on Feasible? Biorenediation is the primary presunptive remedy for treating
organi c contam nation of soils, sedinents, and sludges at wood treater sites. However,
the effectiveness of biorenediation is very site- and contamn nant-specific. In
addition, inplenentati on of biorenediation renedi es requires considerably nore tine than
the inplenmentation of the other presunptive renedies (i.e., several years for

bi orenedi ati on as conpared to approxi mately six nonths to a year for thernal desorption
and incineration). Biorenediation can successfully treat soils, sedinments, and sl udges
contami nated with organic contam nants such as hal ogenat ed phenols and cresols, other



pol ar organi ¢ conpounds, non-hal ogenated aronmatics, and PAHs (particularly 2- and 3-, and
often 4-ring conpounds). However, biorenediation nmay not be feasible if a site exhibits
hi gh |l evel s of concentrated residual creosote or dioxins and furans. Pilot/treatability
study testing should be conducted to assess the feasibility of using biorenediation at a
site. |If the use of biorenediation is feasible, site managers should proceed to Step 15
If the use of biorenediation is not feasible, site nmanagers should assess the use of
thermal desorption.

13. I's Thermal Desorption Feasible? |f bioremediation will not be sufficiently effective in
achieving PRGs for the site, thernal desorption should be considered as the presunptive
remedy for addressing organic contamination. Treatability studies should be conducted
(including a Proof of Performance test if dioxin and/or furan formation is a concern) to
ensure that thernal desorption is feasible for the site and will achi eve the desired PRGs.
If the use of thernmal desorption to Step 15. If the use of thermal desorption is not
feasi ble, site nmanagers should assess the use of incineration

14. I's Incineration Feasible? If high contam nant concentrations and/or treatability testing
indicate that thermal desorption will not achieve the desired PRGs for the site
incineration should be considered as the presunptive renedy. |If the use of incineration
is feasible for the site, site managers should proceed to Step 15. |f none of the three
presunptive renedy options for treating organic contam nants are considered feasible for
the site, this docurment is not applicable and site nmanagers shoul d revi ew ot her
non- presunpti ve technol ogi es.

15. Proceed with RCD or Action Menorandum At this point in the process, site nanagers should
possess sufficient information to set final renediation goals and identify a preferred
opti on should be presented to the public for review and comment in the proposed plan
Because substantial community input has already been factored into the renedy sel ection
process under Step 5, it is envisioned that significant negative input fromthe public
shoul d not be received at this point.

The final step in the selection of a presunptive renedy is to docurment the decision in a
ROD for a renedial action or an Action Menmorandum for a renoval action. As was di scussed
above, if a presunptive renedy is selected in the ROD or Action Menorandum a copy of this
docunent and its acconpanying attachnments nust be included in the Adm nistrative Record
for the site. These materials will assist in justifying the selection of the presunptive
remedy, and will support the elimnation of the initial screening step of the FS or EE/ CA
and the streanining of the detailed anal ysis phase of the FS or EE/ CA>

CONCLUSI ON

The presunptive renedies for cleaning up soils, sedinents, and sludges at wood treater sites
that are contamnated primarily with creosote, PCP, or CCA are biorenediation, thernal
desorption, incineration, and immbilization. Biorenediation is the prinmary presunptive renedy
for treating organic contam nants, followed by thermal desorption and incineration

respectively. |Imobilization is the prinmary presunptive renedy for treating inorganic
contam nants. Based on site-specific infornmation and renedi ati on goals established for the
site, one or nore of these treatnent technol ogi es should be selected. If a wood treater site

does not nmeet the conditions described in this docurment, the docunent is not applicable and the
conventional renedy sel ection process should be foll owed.



BOX D
Background I nformation on NAPL Contam nation

A non-aqueous phase liquid (NAPL) is a liquid that, inits pure form does not readily mx wth
water but slowy partitions into the water phase. Dense NAPLs (DNAPLs) sink in water, while
light NAPLs (LNAPLs) float on water. Wen present in the subsurface, NAPLs slow y rel ease vapor
and di ssol ved phase contami nants, resulting in a zone of contami nant vapors above the water
table and a plunme of dissolved contam nants bel ow the water table. The term NAPL refers to the
undi ssol ved |iquid phase of a chenmical or mxture of conpounds, and not to the vapor or dissolve
phases. NAPLs nay be present in the subsurface as w ther "free-phase" or "residual - phase”
NAPLs. The free-phase is that portion of the NAPL that can continue to mgrate and can flow
into a well. The residual-phase is that portion trapped in pore spaces by capillary forces,

whi ch cannot generally flowinto a well or mgrate as a separate liquid. Both

resi dual - and- free- phase NAPLs are sources of vapors and di ssol ved contam nants

The nost common LNAPLs are petroleumfuels, crude oil, and related chenicals, which tend to be
associated with facilities that refine, store, or transport these liquids. The follow ng
factors tend to make LNAPLs generally easier to |ocate and clean up than DNAPLs: (1) LNAPL
contami nation tends to be nore shallow than DNAPL contam nation; (2) LNAPLs tend to be found at
the water table; and (3) LNAPLs are usually associated with specific types of facilities.
However, LNAPL contamination that is trapped in soil pores bel ow the water table may not be
significantly easier to remedi ate than DNAPL contami nation in the saturated zone

DNAPLs pose difficult cleanup problens. These contam nants include chem cal conpounds and

m xtures with a wide range of chenical properties, including chlorinated sol vents, creosote,
coal tars, PCBs, PCP, and sonme pesticides. Sone DNAPLs such as coal tars, are viscous chem ca
m xtures that nove very slowy in the subsurface. Qher DNAPLs, such as sonme chlorinated

sol vents, can travel very rapidly in the subsurface because they are heavier and | ess viscous
than water. A large DNAPL spill not only sinks vertically dowward under gravity, but can
spread laterally with increasing depth as it encounters finer grained |ayers. These chenicals
can al so contami nate nore than one aquifer by penetrating fractures in the geol ogic |ayer that
separates a shallow aquifer froma deeper aquifer. Thus, large rele of DNAPLs can penetrate to
great depths and can be very difficult to |l ocate and clean up

The contam nation problemat DNAPI sites has two different conponents: (1) the aqueous

contam nant plune, and (2) the DNAPL zone, as shown in Figures D1 and D-2. The aqueous

contam nant plune includes those portions of the site where only dissolved contam nants are
present in ground water. The DNAPL zone includes those portions of the site where inmscible
liquids are present in the subsurface, either as free-phase or residual - phase conmpounds.
Dependi ng on the volume of the rel ease and the subsurface geol ogy, the DNAPL zone may extend to
great depths and over large lateral distances fromthe entry |ocation

For nore detail ed discussion on DNAPL contam nation, see the references listed at the end of
this docurent [7, 10, 11, 12, 13, 15, 17}.

<I MG SRC 0496279F3>



BOX E
Practical Considerations

Land use: In general, renedial action objectives should be fornulated to identify response
alternatives that will achieve cleanup |levels appropriate for the reasonably anticipated future
land use of a site. Early community involvenent, with a particular focus on the comunity's
desired future uses of property associated with the site, should result in a nore denocratic
deci si on maki ng process, greater comunity support for remedies selected as a result of this
process, and, in nany cases, nore expedited cleanups. Factors to consider may include: any
recommendati ons or views expressed by menbers of the affected comunity; the I and use history
and current uses of the facility and surrounding properties, and recent devel opment patterns
where the facility is located; and the proximty of the contam nation to residences, sensitive
popul ati ons or ecosystens, natural resources, or areas of unique historic or cultura
significance. For exanple, if it is anticipated that a site will be used for future

i ndustrial/comercial developnent, it nmay be appropriate to select a presunptive renedy (e.g.
in situ biorenediation) that results in higher residual contam nant |levels but is |less costly
than other options. EPA has devel oped gui dance on | and use in the Superfund renedy sel ection
process [27].

Institutional and/or engineering controls: It nay be appropriate to use institutional and/or
engi neering controls in conjunction with the presunptive renedy technol ogi es described in this
docunent to reduce current or potential hunman exposure via direct contact w th contam nated
soils, sedinents, and sludges or though the use of contam nated ground water. Engineering
control s are physical systens requiring construction and nai ntenance, such as soil caps, caps
with liners, and vertical barrier walls. Institutional controls include the use physica
barriers, such as fences and warning signs, and the use of admi nistrative restrictions, such as
deed or |lease restrictions. Wen vigorously enforced, institutional controls limt direct
contact with and ingestion of soils, sedinments, and sludges; however, unlike sone engineering
controls (e.g., caps), institutional controls do not reduce the potential for w nd dispersal and
i nhal ation of contam nants. Mnitoring is generally needed to determ ne the effectiveness of
institutional and/or engineering controls.

Institutional and/or engineering controls alone do not satisfy CERCLA' s preference for achieving
reductions of toxicity, nobility, or volume through treatment as a principal element of the
remedy. Consequently, they are not generally recomended as the sol e response to address
contam nants that are deened a principal threat at wood treater site. However, the use of
institutional and/or engineering controls after the treatnent of a principal threat by one or
nore of the presunptive renedy technol ogi es can enhance the long-termreliability of the renedy.

A cap is an engineering control that nay be particularly useful in inproving the overal
protection of a presunptive renedy. A sinple cap nmay involve only covering the treated area
with uncontam nated native soil and/or seeding, fertilizing, and watering the area unti
vegetati on has been established. A sinple cap (soil only) nmay be appropriate for situations
where direct contact and/or erosion are the prine threats, and is particularly appropriate
foll owi ng biorenedi ati on because it ensures oxygen availability for continuing bi odegradation
Caps that are intended to prevent surface water infiltration are typically conprised of soil and
several other conponents, including a drainage |ayer, a geonenbrane, and a conpacted clay |ayer
Such caps, in addition to being effective in limting direct contact exposure and reduci ng
erosion, are also effective inlimting surface water infiltration, mnimzing the vertica

m gration of residual contam nants, and m nim zi ng ground-water contam nation. However, caps
that prevent infiltration will inhibit aerobic biodegradati on, which generally nakes the use of
such caps follow ng bioremedi ation i nappropriate. For a nore detailed discussion on the factors



affecting the appropriate uses of caps, refer to the references listed at the end of this
docunent [ 14, 18, 29].

Treatnent trains: A single technology may not be sufficient to clean up an entire wood treater
site. Renediation of sites often requires a conbination of control and treatnent options in
order to sufficiently reduce toxicity and i mobilize contam nants. The treatnent train concept
conbi nes pretreatnent and/or post-treatnent activities with treatnent technol ogies to achi eve
site-specific objectives and acceptabl e residual contam nant levels. For exanple, the

inmpl enentation of a remedy mght include institutional controls to control direct contact
exposure, biorenediation to treat organi ¢ contam nation (including excavation, capping, and
nonitoring activities), and i nmobilization to treat residual inorganic contamnation. The
pretreatment and post-treatnment portions of the treatnent train should be sel ected based on
site-specific considerations.

"Hot spots": Hot spots (e.g., highly contam nated sludges) are generally defined as discrete
areas within a site that contain hazardous substances, pollutants, or contam nants that are
present in high concentrations, are highly nobile, or cannot be reliably contained, and woul d
present a significant risk to human health or the environment shoul d exposure occur. Hot spots
will usually be considered principal threats at a site, as defined by the NCP. Site nanagers
should be aware that the limtations of certain presunptive renedies (e.g., biorenediation) may
preclude their use in cleaning up certain hot spots. In addition, responding to hot spots nmay
require additional pretreatnent and post-treatnent activities, such as the use of institutiona
controls or capping. (For additional infornation, see the references listed at the end of this
docunent [23].)

Land di sposal restrictions (LRDs): Al technologies that treat hazardous waste ex situ may
cause the waste being treated to be subject to RCRA LDRs. In situ treatnent of hazardous waste
does not trigger LDRs because "placenent of the waste does not occur. LDRs establish treatnent
standards that nust be net before a waste can be | and di sposed. These treatnent standards are
ei ther concentration-based (hazardous constituents nust be reduced to a set concentration) or

| ess frequently, technol ogy-based (waste nmust be treated using a specified technology). EPA has
promul gated LDR treatnment standards for especific wood preserving wastes (K001 - sedi nents and
sludges fromthe treatnent of wastewaters resulting from processes using creosote or PCP) and
anti ci pates proposing treatnent standards for other wood preserving wastewaters in 1995. The
Agency has al so pronul gated LDR treatnent standards for RCRA characteristics wastes. |If a wood
treater waste exhibits one or nore of the identified hazardous characteristics, it is subject to
RCRA LDRs.

Wod treater wastes that qualify as "renediati on wastes" and are placed in a Corrective Action
Managenent Unit (CAMJ, see 58 FR 8658-8685), whether at a Superfund site or RCRA corrective
action site, do not have to nmeet LDRs. (Wiether LDRs are triggered depends on whet her
renmedi ati on wastes are "placed" in a | and-based unit, not on whether they are treated. LDRs do
not apply to renediation wastes treated on-site and then placed in a CAMJ.) The EPA Region is
responsi ble for setting site-specific requirenents for a CAMJ, which could include LDRs. The
LDR program al so provi des four exceptions to neeting LDRs that may be applicable to wood treater
sites: (1) the treatability variance (see 40 CFR 268.44); (2) equivalent treatnent; (3) the
no-mgration exception (see 40 CFR 268.6); and (4) de-listing. The treatability variance is
anticipated to be the primary route of conpliance with LDRs for contam nated soil and debris;
for nore infornmati on, see the references at the end of this document [39,40]. Site nanagers
shoul d consult with Regional RCRA program staff when addressing LDR i ssues at specific wood
treater sites.



TABLE 2
Conpari son of Presunptive Remedy Technol ogi es

Note: Performance represents a range of treatability data. A nunmber of variables, such as concentration and distribution of contami nants, matrix particle size, and noi sture content
can affect system performance. Bench- (B), pilot- (P), or full-scale (F) performance data may not be available for all contam nants. The perfornance efficiency data are taken from
U S. EPA's Contami nants and Renedial Options at Whod Preserving Sites [8], unless noted otherw se.

TECHNOLOGY PERFORVANCE ADVANTAGES LI M TATI ONS COsT
Bi or erredi ati on 64 - 95% for PAHs, I Mre suitable for higher concentrations of I My require treatability studies due to a $50 - $150 per cubic
(ex situ) 78 - 98 for organi c contanminants than in situ processes. scarcity of full-scale performance data. yard of soil, sedinment,
chl orophenols (F)1 Bench- or pilot-studies may be necessary. or sludge; or
1 Solid-phase treatment has been successfully approxi mately $40 -
denonstrated at wood treater sites. 1 Efficiency limted by [ack of indigenous $125 per ton of soil
m crobes, toxic netals, highly chlorinated sedi nent, or sludge

organics, pH outside of 4.5 - 8.5 range,
limted growth factors, or rainfall/
evapotranspiration rate/percolation rate
ratio too high or too | ow.

In creases the volurme of treated naterials if
bul ki ng agents are added.

Excavation and material handling add to costs.

Land treatnment of wastes is subject to |and

di sposal restrictions (LDRs), unless "no-
mgration" is denonstrated

1 These data represent current full-scale performance data for biorenediation conducted at three U.S. wood treater sites (all three of which are listed on the NPL) and one Canadi an
wood treater site. The use of biorenediation at these four sites achieved renediation goals in all cases. Because the nonitoring of biodegradation at these sites stopped after
remedi ati on goals were achi eved, actual performance efficiencies at these sites may be higher than these nunbers indicate. For a nore detailed discussion of these perfornmance data,
see "Full-Scal e Performance Data on the Use of Biorenediation at Wod Treater Sites," a technical background document supporting the wood treater site presunptive renedy initiative
that is available at EPA Headquarters and Regional O fices. EPA s Contami nants and Renedial Options at Wod Preserving Sites (1992) [8] provides the follow ng pilot-scal e performance
data for biorenediation: an average of 87% for PAHs and 74% for hal ogenated phenols and cresols. The effectiveness of biorenediation tends to be highly variable and very
site-specific. A significant conponent of this variability is the range of effectiveness in the remediation of different kinds of PAHs; studies on the biorenediation of creosote
contam nation indicate that biorenediation works well on 2-, 3-, and often 4-ring PAHs, but generally not as well on 5- or 6-ring PAHs. For exanple, the use of ex situ biorenediation
at one of the wood treater NPL sites resulted in 95%renoval of 2-ring PAHs, 83%renoval of 3-ring PAHs, and 64% renoval of 4+-ring PAHs. To obtain additional performance data for

bi oremedi ati on, contact the U.S EPA's Center for Environnental Research Information (CERI) at: 26 W Martin Luther King Drive, Cincinnati, Chio 45268. CERl maintains a biorenediation
data base called "Biorenediation in the Field Search System (BFSS), which nay be accessed electronically through bulletin boards at (301) 589-8366 or (513) 569-7610.



TABLE 2
Compari son of Presunptive Remedy Technol ogi es (conti nued)

TECHNOLOGY PERFORMANCE ADVANTAGES LI M TATI ONS COST
Bi or enedi ati on 51% for PAHSs, 1 Suitabl e for npderate concentrations of 1 May require treatability studies due to a $50 - $100 per cubic
(in situ) 72% for PCP (F)?2 organi ¢ contam nants. scarcity of full-scale perfornance data. yard of soil, sedinent,
Bench- or pilot-scale studies may be or sl udge.
I Can destroy organic contaninants in place necessary.

wi thout the high costs of excavation and
I Efficiency linited by |ack of indigenous

L M ni m zes the rel ease of volatile m crobes, toxic nmetals, highly chlorinated
contam nants into the air. organics (e.g., even high levels of PCP), pH
outside of 4.5 - 8.5 range, limted growth
L General ly receives wide comunity factors, non-uniform contani nant
accept ance. di stribution, or rainfall/evapotranspiration

rate/ percolation rate ratio too high or too

low. For exanple, |lowperneability soils

can hinder perfornmance; however, hydraulic
fracturing or other nethods may be used to
overcone this problem at higher operating costs.

Cannot be used to directly destroy
concentrated nmasses of non-aqueous phase |iquids
(NAPLS) .

2 These data represent current full-scale performance data form a biorenedi ati on denpnstrati on project conducted at a Canadi an wood treater site. Because the nonitoring of

bi odegradation at this site stopped after a certain point, actual performance efficiencies at this site may be higher than these nunbers indicate. For a nore detailed discussion of
these perfornance data, see "Full-Scale Performance Data on the Use of Biorenediation at Whod Treater Sites," a technical background docunent supporting the wood treater site
presunptive renedy initiative that is available at EPA Headquarters and Regional Ofices. EPA' s Contam nants and Renedial Options at Wod Preserving Sites (1992) [8] provides the
follow ng pilot-scale performance data for biorenediation: an average of 87% for PAHs and 74% for hal ogenated phenols and cresols. The effectiveness of biorenediation of different

ki nds of PAHs; studies on the biorenediati on of creosote contamni nation indicate that biorenmediation works well on 2-, 3-, and often 4-ring PAHs but generally not as well on 5- or
6-ring PAHs. In practice, in situ bioremediation typically results in |ower performance efficiencies than the ex situ process because in situ reactions are |less controlled and invol ve
lower mass transfer rates. To obtain additional performance data for biorenediation, contact the U S. EPA's Center for Environnental Research Information (CERI) at: 26 W Martin
Luther King Drive, Cncinnati, Chio 45268. CERl nmintains a biorenmediation data base called "Biorenediation in the Field Search Systent (BFSS), which may be accessed el ectronically
through bulletin boards at (301) 589-8366 or (513) 569-7610.



TABLE 2
Compari son of Presunptive Remedy Technol ogi es (conti nued)

TECHNOLOGY PERFORVANCE ADVANTAGES LI M TATI ONS cosT
Ther nal 82 - 99 (B,PF) I Thernal treatnents are well-estabilished I My warrant treatability studies due to a $150 - $400 per ton of
Desor pti on technol ogi es for treating organic- scarcity of full-scale performance data. soil, sediment, or
cont am nat ed nedi a. Bench- or pilot-studies may be necessary. sl udge, excl udi ng
excavation, materi al
I Thermal desorption can often produce a 1  Design and operation of unit and associ at ed handl i ng, or di sposal
treated waste that neets treatnent |evels air pollution control devices nmust take into costs.
set by the Best Denonstrated Avail able account the possible presence of
Technol ogy (BDAT) requirenents of the hal ogenat ed organics, nmercury, or corrosive
RCRA | and di sposal ban. cont am nants.

I norgani ¢ constituents that are not
particularly volatile will not be effectively

renmoved by thernal desorption.

If chlorine or chlorinated conpounds are

present, sone volatilization of inorganic
constituents of waste naterial into treatnent

equi pnent .

The cont am nat ed nedi um nmust contain at

least 20 - 30 %solids in order to facilitate
pl acement of waste material into treatnent
equi pnent .

Wastes with Misture content may

need to be dewatered prior to processing in
order to control costs and achi eve desired

per f or mance.

Material handling of soils, sedinments, or
sludges that are tightly aggregated or largely
clay can result in poor processing

per f ormance due to caking.



TECHNOLOGY
Ther mal

Desor pti on
(conti nued)

PERFORVANCE

ADVANTAGES

TABLE 2
Conpari son of Presunptive Remedy Technol ogi es
(conti nued)

LI M TATI ONS
I If a high fraction of fine slit or clay
exists in the matrix, fugitive dusts sill be

generated and a greater dust loading will be
pl aced on the downstreamair pollution

control equi pnent.

The total organic loading is limted by some
thermal treatnent systens to 10%or |ess

to ensure that Lower Explosive Limts

(LELs) are not exceeded.

A nedi um exhibiting a very high pH
(greater than 11) or |low pH (less than 5)
may corrode thernal system conponents.

The treatnent process nmay alter the

physi cal properties of the treated nateri al
particularly where waste matrices have a
high clay content. The treated product
shoul d be evaluated to determine if the
product shoul d be m xed wi th other
stabilizing materials or conpacted

Excavation and material handling add to
costs.

Wth chlorinated feed, potential for dioxin

and/or furan formation exists. Systens
must be designed and operated careful ly.

A full-scale Proof of Performance test, with

dioxin and furan analysis if chlorinated feed
is present, should precede cl eanup operations.

COosT



TABLE 2
Conpari son of Presunptive Remedy Technol ogi es
(conti nued)

TECHNOLOGY PERFORVANCE ADVANTAGES LI M TATI ONS cosT
I nci nerati on 90 - 99% (B, P, F) I Ensures that specified cleanup | evels can be ! High noisture content reduces capacity of $150 - $400 per ton of
achi eved for a given site. i nci nerator. soil, sedinment, or
sl udge, excl uding
I Can effectively renove nearly all I Incineration of |arge volumes of excavation, materi al
contam nati on. contam nants nay be prohibitively handl i ng, or di sposa
expensi ve. costs.

Efficiency may be limted by high alkal
netals or elevated |l evels of mercury or
organi ¢ phosphorus

If a high fraction of fine slit or clay exists

in the matrix, fugitive dusts will be generated
and a grater dust loading will be placed on

the downstreamair pollution control equipnent.

A medi um exhi biting a very high pH
greater than 11) or |ow pH (less than 5)
may corrode incineration system
conponent s

Excavation and material handling add to
costs.

On-site incineration has the potential for
comuni ty concern/opposition



TECHNOLOGY PERFORVANCE
| mobi | i zati on 80 - 90% TCLP3
(B, P, F)
Cappi ng N A (not a treatnent

t echnol ogy)

TABLE 2

. Conpari son of Presunptive Renedy Technol ogi es

(conti nued)

ADVANTAGES

Treatability test data indicate that nmetals in

wood preservatives are anenable to
solidification/stabilization.

Prevents/mtigates ground-water
cont am nat i on.

Control s popul ati on exposure.
Ef fectively contains contam nants.

Reduces air em ssions.

Cappi ng reduces surface-water infiltration,

reduces gas and odor em ssions, inproves
aesthetics, and provides a stable surface

over the waste.

Reduces direct contact exposure.

LI M TATI ONS

H gh | evel s of organic conmpounds can

retard or prevent setting of typical
solidification/stabilization matrices.

The particular solidification/stabilization
systemthat will performwell on a given

contam nated nmaterial nust be determ ned
by site-specific screening and treatability
tests.

Efficiency may be limted by total
pet r ol eum hydrocarbo (TPH) content

greater than 1% or hunmic matter greater
tan 20%

Cappi ng costs escalate as a function of
t opographic relief.

Does not treat contam nation;
contamnation is left in place.

May sl ow down natural biorenediation
pr ocesses.

COosT

75% - $400 per ton

(with landfilling on-site)
and $100 - $500 per

ton (with landfilling 200
mles off-site).

$1 - $16 per cubic yard
of capping material.

3 TCLP (toxicity characteristic | eaching procedure) is a specific analytical nmethod; this nmethod has been widely used in the past to evaluate the performance of inmmobilization.

However, current information indicates that the SPLP (synthetic precipitation |eaching procedure) or other procedures using distilled or site-specific water will

results.

produce nore accurate



DATA REQUI REMENTS
General Data Requirenents
Bi ochem cal oxygen
dermand ( BQD)

Chem cal oxygen demand

Contami nant solubility

Degradation rates of

contam nants

I ndi genous mi cr oor gani sns

I norgani ¢ contam nants

Linmiting initial and fina
concentrations of

contam nants

Metal s, inorganic salts

Moi st ure cont ent

Nutrients

Q|1 and grease content

Organi ¢ cont ent

Particle size

Total organi c carbon
(TCO

TABLE 3-A

Data requirenents for Biorenedi ation

| MPORTANCE CF | NFORVATI ON

Provi des estinmate of hiological treatability of soil, sedinment, or

sl udge.

Anot her estimate of biological treatability. The neasure of the oxygen
equi val ent of organic content that can be oxidized by a strong chem ca

oxi dant .

Conmponents with low solubility are difficult to remove fromsoil
sedi nent or sludge because of | ow bioavailability.

Shoul d be deternined through treatability studies. Inportant to

deternine applicability of

remedy.

The PAH bi odegradati on activity of indi genous organi sns nust be
measured to determine if appropriate mcroorgani sns are present in

sufficient quantity.

Inmportant to deternmine applicability of remedy.

Shoul d be deternined through treatability studies with respect to the

speci fic process

H gh nmetal concentrations may inhibit mcrobial activity. Sonme
i norgani c concentrations salts are necessary for biological activity.

May inhibit solid-phase aerobic renediation of soils, sedinents, or

sludges if greater than 80%of field capacity; soil, sedinent, and
sl udge remediation inhibited if less than 40% of field capacity. Soi

slurry reactors may operate with 80-90% noi sture content (water/weight

of soil).

Lack of certain nutrients reduces activity.

Q| and degree concentrations may inhibit soil, sedinment, and sl udge
remedi ati on at concentrations greater than 5% by wei ght, which may
result in unacceptable |last tines.

Inmportant to determine applicability of remedy. Inportant to determ ne
hori zontal and vertical extent of contam nants and to ensure that
appropriate detection limts are used

Particle size affects access and contact between m croorgani sns,
contami nants, nutrients, water, and electron acceptors

Indi cates total organic carbon present and can be used to
estimate waste avail abl e for bi odegradation



TABLE 3-A
Data Requirenents for Biorenediation
(conti nued)

DATA REQUI REMENT | MPORTANCE OF | NFORVATI ON

General Data Requirenents (continued)

Vari abl e waste Large variations affect biological activity.
conposi tion

Redox potential (Eh) Aerobi ¢ degradation: oxidation-reduction potential of the soil,
sedi nent, or sludge nust be greater than that of the organic
contam nant for oxidation to occur.

Specific In Situ Data Requirenents
Soi |, sedinment, or sludge Hi gh or low tenperatures affect mcrobial activity for in situ

t r eat ment (high tenperature tenperatures tend to increase activity, |ow
tenperatures tend to decrease activity).

Position of water table I nportant for remedy selection and inplenentation.

Si te geol ogy Important to determ ne nass transfer capability.

Soi |, sedinment, or sludge Af fects nmovenent of water, oxygen, and nutrients for in situ
permeability treat ment.

Specific Ex Situ Data Requirenents

Toxicity Characteristics Needed to determne if the soil, sedinment, or sludge is a RCRA
Leachi ng Procedure hazar dous waste.
(TCLP) analysis



DATA REQUI REMENT

Bul k density of soil,
sedi nent, or sludge

Cont ani nant physi cal
properties

I nor gani ¢ cont ami nants
Met al s cont ent

Ext ent of organic
contam nants

Moi st ure cont ent

Sul fur, chlorine, and
or gani ¢ phosphorus content

Particle size

pH

Salt Content

Soil, sedinment, or sludge
plasticity

Toxicity Characteristic
Leachi ng Procedure
(TCLP) analysis

Fl ash point of soil,
sedi nent, or sludge

Total organi c carbon
(TCO)

Total chloride

TABLE 3-B

Dat a Requirenents for Thermal Desorption

| MPORTANCE CF | NFORVATI ON

Used in converting weight to volune in naterial handling cal cul ati ons.
Information on physical properties, such as boiling point, determ nes
the required characteristics of the thernal desorption unit.

Inmportant to deternmine applicability of remedy.

Metals (As, Cd, O, Pb, Zn) can vaporize at high tenperatures and nust
be renoved from em ssi ons.

Need to determ ne horizontal and vertical extent of organic
contam nation to be excavat ed.

H gh noi sture content increases feed handling and energy requirenents.
Contribute to acid gas fornations at high concentrati ons.

Oversized debris hinders processing. Fine particles can result in high
particulate loading in flue gasses. Cay content will inpede nateri al

handling and may interfere with waste processing.

Extreme pH may be harnful to equiprent.

H gh salt content, depending on tenperature, nmay cause material in the
thermal unit to slag.

Plastic soil, sedinent, or sludge, when subjected to conpressive
forces, can beconme nolded into large particles that are difficult to
heat .

Needed to determine if the soil, sedinent or sludge is a RCRA hazardous
or |listed waste.

Inmportant to determine safe tenperature parameters for the desorber

unit.

Provi des estimate of material available for conbustion, which may
affect the tenperature range avail able for thernal desorption.

Influences nmetal partitioning to the gas phase.



DATA REQUI REMENT

Bul k density of soil,
sedi nent, or sludge

Cont am nant conbustion
characteristics

Heati ng val ue

I nor gani ¢ cont am nants
Metal s content

Extent of organic
cont am nants

Mbi sture content

Sul fur, chlorine, and
organi ¢ phosphorus content

Particle size

pH

Salt content

Soil, sedinment, or sludge
plasticity

Toxicity Characteristic
Leachi ng Procedure
(TCLP) analysis

Total organi c carbon
(TOO)

TABLE 3-C
Data Requirenents for Incineration

| MPORTANCE CF | NFORVATI ON

Used in converting weight to volune in material handling cal cul ations

Required to deternine the incinerator's conbustion characteristics.

Af fects throughput and energy requirenents
Inmportant to determine applicability of renedy.

Metals (As, Cd, O, Pb, Zn) can vaporize at high tenperatures and are
difficult to renove from em ssions

Need to determ ne horizontal and vertical extent of organic
contami nation to be excavated due to cost concerns.

H gh noi sture content increases feed handling and every requirenents.
Contribute to acid gas formations at high concentrati ons.

Oversized debris hinders processing. Fine particles can result in high
particulate loading in flue gasses.

Extreme pH may be harnful to equi prent

H gh salt content will cause naterial in the incinerator to slag

Plastic soil, sedinent, or sludge, when subject to conpressive forces
can beconme nolded into large particles that are difficult to heat.

Needed to determine if soil, sedinment, or sludge is a RCRA hazardous or
listed waste.

Provi des estimate of material avail able for conbustion.



DATA REQUI REMENTS
Coal or lignite content
Cyani des cont ent
Hal i de cont ent

I norganic salts content

Met al s cont ent

Phosphat e concentrations

Q1 and grease contentl
Organic contentl

Particle size

Phenol concentration

Sodi um arsenate, borate
phosphat e, iodate, sulfide,
sul fate, carbohydrate
concentrations

Sol i ds content

Sem -vol atil e organics

Vol atil e organic

TABLE 3-D
Data Requirenments for |nmmobilization

| MPORTANCE OF | NFORVATI ON

May affect product quality.

Affects bonding (greater than 3,000 ppn.
Retards setting; |eaches easily.

duces product strength and affects curing rates (soluble salts of M,
Sn, Zn, Cu, and Pbh.)

I mportant for process considerations.

Phosphate is a key reagent in sonme solidification/stabilization mxes
to reduce nmetals (especially Pb) solubility; in high concentrations,
phosphat e may cause probl ens.

Affects cenentation, mx design, and cost.

Affects cenentation, mx design, and cost.

Affect bonding (if less than 200 mesh or greater than 1/4 inch
diameter). Concrete is able to use larger particles.

Affects product strength (greater than 5%.

Retards setting and affects product strength.

Low solids content indicates that de-watering is needed

Requires the use of special mxes, and nay inhibit bonding
(if greater than 10,000 ppn).

Vol ati |l es have not been successfully treated with
solidification/stabilization concentrations alone; volatiles should be
renoved or otherw se treated

1 Imobilization with linme or proprietary additives has been used to treat oily soils and petrol eum sl udge

at petroleumindustry sites; however,

the structural properties of the product are poor, even when the

material passes the TCLP (Toxicity Characteristic Leaching Procedure). Hi gh concentrations (e.g., greater
than 20% of naturally-occurring humic matter may also interfere with cenent-based processes, but sone
success with higher |evels of organics has been reported using nodified |linme products.



APPENDI X A
TECHNI CAL BASI S FOR PRESUMPTI VE REMEDI ES

Thi s Appendi x summari zed the anal yses that EPA conducted of Feasibility Study (FS) and Record of
Deci sion (ROD) data from Superfund wood treater sites, which led to establishing biorenediation,
thernmal desorption, incineration, and i mobilization as the presunptive renedies for wood
treater sites with contamnated soils, sedinents, and sludges. The anal yses consisted of the
follow ng activities:

Identifying wood treater sites;

Determ ning the frequency of technol ogy selection for wood treater sites:
Identifying sites for the FS/ROD anal ysis; and

Conducting the FS/ RCD anal ysi s.

Results of the FS/ROD analysis, along with a technical analysis of performance data on

technol ogy application, are part of the Admnistrative Record for this directive, which is

avai | abl e at EPA Headquarters and the Regional O fices. These anal yses provide support for the
decision to elinmnate that initial alternatives identification and screening step for this type.
These anal yses found that certain technol ogies are appropriately screened out based on
effectiveness, inplenentability, and/or cost. Review of technol ogi es agai nst the nine renedial
criterialed to elimnation of additional alternatives. A discussion of each of the analyses is
provi ded bel ow.

Identification of the Universe of Wod Treater Sites

EPA identified the universe of wood treater sites listed on the National Priorities List from
information contained in the following two sources: (1) Contaminants and Renedial Options at
Wod Preserving Sites, U S. EPA EPA 600/ R-92/182,1992; and (2) I|nnovative Treatnent

Technol ogi es:  Annual Status Report (sixth Edition), U S EPA EPA 542-R-94-005, 1994. The
first source contained conprehensive |lists of NPL and non-NPL wood treater sites prior to 1992.
The second source contained infornmation, current as of 1994, on the status of the inplenentation
of innovative treatnment technol ogies at a wide range of sites, including wood treater sites.

By cross-checking the information in both of these docunents, an overall |ist of 58 NPL

wood treater sites was identified.

Frequency of Technol ogy Sel ection for Wod Treater Sites

Table A-1 presents the distribution of renedial technol ogies selected at 52 of the 58 NPL wood
treater sites (data on remedy selection were not available for the renaining six sites). These
data were obtained fromthe two sources cited above and EPA' s Superfund Records of Decision
CD- ROM data base (March 1995). Table A-1 denonstrates that the four wood treater site
presunptive renedi es (biorenedi ation, thernal desorption, incineration, and i nmobilization)
together were selected nore often (39 out of the 50 sites for which renedy sel ection infornmation
was avail abl e, or approximately 78% of the tinme) than the other applicabl e technol ogies.

Bi orenedi ation, the prinmary presunptive renedy for treating organic contam nation, was the
remedy sel ected nore often than any other technology (18 out of the 50 sites, or approximately
36% of the tine).



APPENDI X A
TECHNI CAL BASI S FOR PRESUWPTI VE REMEDI ES (conti nued)

TABLE A-1
Renedi es Selected at NPL Whod Treater Sites

Pri mary Technol ogi es Total Nunber of
Sel ected to Address Sites Selecting
Cont am nat ed Soil s, Technol ogy1l

Sedi nents, and Sl udges at
Wod Treater Sites

Bi or erredi ati on 18
Thermal Desorption 3
I nci neration 13
I mmobi | i zati on 13
Dechl ori nati on 2
Sol vent Extraction 1
Soi | Fl ushi ng/ Washi ng 6
Landfilling 4
Institutional 2
Control s/ Monitoring

To Be Det erm ned? 2

The total number of prinmary technol ogies selected is greater than the total of 50 sities for which renedy
sel ection data were avail abl e because several sites selected nore than one prinmary technology to address
the principal threat of contam nated soils, sedinents, and sludges (e.g., biorenediation to treat organic
contam nation and i nmobilization to treat inorganic contami nation). Secondary technol ogi es selected as
part of a treatnent train are not documented in this table.

Renmedi al technol ogy for contam nated soils, sedinents, and/or sludges not yet selected.

Identification of Sites for the FS/ROD Anal ysi s

The purpose of the FS/ROD anal ysis was to docunent the technol ogy screening step and the
detailed analysis in the FSs/RODs of wood treater sites, and to identify the principal reasons
given for elinminating technologies formfurther consideration. To achieve a representative
sanpl e of FSs/RODs for the analysis, sites were selected according to the following criteria:

Sites were chosen to ensure a bal anced distribution among the primary technol ogies for
ddressing contam nated soils, sedinents, and sludges at wood treater sites (i.e.,

bi orenedi ati on, thermal desorption, incineration, inmmobilization, dechlorination, solvent
extraction, soil flushing/washing, landfill, and institutional controls/nonitoring); and

Sites were chosen to ensure an even distribution in geographic |ocation and ROD signature
dat e.

Using these criteria, a set of 25 NPL wood treater sites was chosen for the FS/ ROD anal ysis;
this represents approximately 43%of the total universe of NPL wood treater sites.



FS/ ROD Anal ysi s

The FS/ ROD anal ysis involved a review of the technol ogy screening phase, including any
pre-screening steps, followed by a review of the detailed anal ysis and conparative anal ysis
phases in each of the 25 FSs and RODs. Infornation derived fromeach revi ew was docunented on
site-specific data collection forns, which are available for evaluation as part of the

Adm ni strative Record for this directive (avail able at EPA Headquarters and the Regi ona
Ofices).

For the screening phase, the full range of technol ogi es considered was |listed on the data
collection forns, along with the key reasons given for elimnating technologies fromfurther
consideration. These reasons were categorized according to the three initial screening
criteria: cost, effectiveness, and/or inplenentability. The frequency with which specific
reasons were given for elimnating a technology fromfurther consideration was then tallied and
conpiled into a screening phase summary table (Table A-2).

For the detailed analysis and conparative analysis, information on the relative perfornance of
each technol ogy/alternative with respect to the nine NCP criteria was docunented on the
site-specific data collection forns. |n nost cases, several different remedi al technol ogies
were conbined in the FSs and RODs to forma renedial alternative of cleanup option. The

di sadvant ages of a technol ogy/alternative were then conpiled into a detail ed anal ysi s/
conparative analysis summary table, under the assunption that these di sadvantages contributed to
non-sel ection. The advantages and di sadvant ages associ ated with each cl eanup option were

hi ghlighted. Table A-3 provides the summary information for the detailed analysis and
conpar ati ve anal ysi s phases.

Tables A-2 and A-3 denonstrated that non-presunptive renedy technol ogies are consistently
elimnated fromfurther consideration in the screening phase due to effectiveness,
inplenentability, and/or excessive costs. In addition, the FS/ROD anal ysis indicates that,

al though certain technol ogies routinely passed the screeni ng phase, these technol ogi es were

sel ected infrequently because they did not provide the best overall perfornmance with respect to
the nine criteria. This analysis (in addition to the technical background docunentation in the
Adm ni strative Record) will support a decision by site managers to bypass the technol ogy
identification and screening step for a particular wood treater site and sel ect one or nore of
the presunptive renedies for contam nated soils, sedinents, and sludges. As previously

di scussed, this docunent and the acconpanyi ng FS/ RCD anal ysis shoul d be part of the

Adm ni strative Record for the site. Additional supporting materials not found in the Regiona
files can be provided by Headquarters, as needed



APPENDI X A
TABLE A-2: SUWRARY CF I NI TI AL SCREENI NG PHASE FCR WDOOD TREATER Sl TES

Remedi al Technol ogy or Treat nent # of FSs # of FSs # of FSs Where Criterion Contributed to Screening Qut2
Technol ogy Technol ogy # of FSs
Was Passed Technol ogy Was
Consi der edl Scr eeni ng Screened Qut Cost Ef f ecti veness I npl emrentability

l. Institutional Controls
A Restrictions/ Mnitoring 23 22 1 1

1. Cont ai nnent

A Cappi ng 42 28 14 5 5 9
1. unspecified 5 5 0
2. asphal t/concrete 10 4 6 2 3 2
3. soi | / bent oni te/cl ay 13 8 5 2 5
4, mul ti-layer cover system 14 11 3 1 2 2
B. Closure-In-Place/On-Site 10 4 6 1 3 5
Encapsul ation/Vaul ts
C Tenporary On-Site Storage Pile 9 7 2
D. Lont-Term On-Site Landfill 16 9 7 1 2 5
M. I mobi |'i zat i on
A Solidification/Stabilization 23 15 8 2 7 4
V. Tr eat nent
A Bi ol ogi cal Treatnents 54 18 36 1 28 19
1. in situ biorenediation 18 5 13 12 9
2. ex situ biorenediation 15 8 7 6 3

(e.g., lined land treatnent units)



APPENDI X A
TABLE A-2: SUWARY OF I NI TI AL SCREENI NG PHASE FOR WOOD TREATER S| TES (conti nued)

Renedi al Technol ogy or Treat nent # of FSs # of FSs # of FSs Where Criterion Contributed to Screening Qut?
Technol ogy Technol ogy # of FSs
Was Passed Technol ogy Was
Consi der ed1 Screeni ng Screened Qut Cost Ef f ecti veness I npl emrentability
3. off-site | andfarmng 4 0 4 1 2 3
4, soi | /slurry bioreactor 12 5 7 3 2
5. anaer obi ¢ treat nent 4 0 4 4 1
B. G her Thernal Treatnents 49 9 40 7 23 20
1. thernmal desorption 10 5 5 1 3 1
2. pyrol ysis 9 0 9 5 5
3. vitrification 14 2 12 4 8 9
4, wet air oxidation 5 0 5 3 2
5. infrared treatnent 9 2 7 2 2 1
6. ot her 2 0 2 2 2
C I nci neration 43 26 17 9 4 11
1. on-site 23 15 8 3 3 5
2. off-site 20 11 9 6 1 6
D. Chenmical Treatnents 30 9 21 7 13 12
1. dechl orinati on 12 4 8 3 5 4
2. sol vent extraction 14 5 9 4 4 6
3. ot her 4 0 4 4 2



APPENDI X A
TABLE A-2: SUWRARY CF I NI TI AL SCREENI NG PHASE FCR WDOOD TREATER Sl TES

Renedi al Technol ogy or treatnent # of Fss # of Fss # of FS Wiere Criterion Contributed to Screening Qut?
Technol ogy Technol ogy # of FSs
Was Passed Technol ogy Was
Consi der edl1 Scr eeni ng Screened Qut Cost Ef f ecti veness I npl emrentability
E. Physi cal Treatnents 42 12 30 5 21 13
1. soil flushing (in situ) 14 5 9 1 8 5
2. soil washing (ex situ) 19 7 12 2 7 3
3. attenuation (mxing wclean soil) 2 0 2 1 1 2
4, aeration/soil venting 5 0 5 1 3 2
5. nmacr o- encapsul ati on/ over packi ng 1 0 1 1
6. ot her 1 0 1 1 1
V. Of-Site Options
A Of-Site RCRA Facility 23 19 4 3 1 2
B. Of-Site Sanitary Landfill 3 1 2 1 1

C Of-Site Recycle/ Reuse Facility 3 1 2 1 1



APPENDI X A
TABLE A-3: SUWRRY COF DETAI LED ANALYSI S PHASE FCR WOOD TREATER Sl TES

Renedi al Technol ogy or # of # of # of # of FSs/RODs Where Oriterion Contributed to Non-Sel ection3
Tr eat ment FSs/ RCDs FSs/ RODs FSs/ RCDs
Technol ogy Technol ogy Technol ogy Conpl i ance Reducti on Long- Term
Was Was Was Not Overal | w Feder al of Ef f ecti veness/ Short-Term
Consi der ed1 Sel ect ed? Sel ect ed Prot ecti veness ARARSs Toxicity Per manence Ef f ecti veness
Mobility
& Vol une

l. Institutional Controls
A Restrictions/ 22 22 0

Moni t ori ng

1. Cont ai nnent

A Cappi ng 28 13 15 7 3 12 7 1
1. unspecified 5 2 3 1 1 2 1 1
2. asphal t/concrete 4 2 2 1 2 1
3. soi | / bentoni te/clay 8 4 4 2 1 3 2
4, mul ti-layer cover 11 5 6 3 1 5 3

B. Closure-In-Place/On-Site 4 3 1 1 1
Encapsul ati on/ Vaul t

C Tenporary On-Site 7 6 1 1 1
Storage Pile

D. Long-Term On-Site 9 1 8 1 2 3 1 1

Landfil |

I npl erentability

Cost



APPENDI X A
TABLE A-3: SUMVARY OF DETAI LED ANALYSI S PHASE FOR WOOD TREATER SI TES
(conti nued)

Renedi al Technol ogy or # of # of # of # of FSs/RCDs Were Criterion Contributed to Non-Sel ection3
Tr eat ment FSs/ RODs FSs/ RCDs FSs/ RODs
Technol ogy Technol ogy Technol ogy Conpl i ance Reducti on Long- Term
Was Was Was Not Overal | w Feder al of Ef f ecti veness/ Short-Term
Consi der ed1 Sel ect ed? Sel ected Prot ecti veness ARARS Toxicity Per manence Ef f ecti veness I npl emrentability Cost
Mobi lity
& Vol une

1. I mrobi |i zati on
A Solidification/ 15 11 4 3 1 1 1 1
St abi lization

V. Tr eat nent
A Bi ol ogi cal Treatnments 18 9 9 1 2 5 3 5 1
1. insitu 5 2 3 1 3 1 1
bi orenedi ati on
2. Ex situ 8 5 3 1 2 2 2
bi orenedi ati on
3. Soil/slurry 5 2 3 1 2 1
bi or eact or
B. Q her Ther nmal 9 2 7 2 2 2 4 2
Treat nents
1. thermal desorption 5 2 3 2 1 1
2. vitrification 2 0 2 2 2 2 1

3. infrared treatnent 2 0 2 1



Renedi a
Tr eat nent

Technol ogy or # of

FSs/ RODs
Technol ogy
s
Consi der edl

I nci neration 26

1. on-site 15

2. off-site 11

Chem cal Treat nent 9

1. solvent extraction 5

2. dechl ori nati on 4

Physi cal Treat ment 12

1. soi |l flushing 5

(in situ)
2. soi | washi ng 7

(ex situ)

# of
FSs/ RODs
Technol ogy
Was
Sel ect ed?
7
3
4
4
1
3
6
1
5

# of

FSs/ RODs
Technol ogy
Was Not

Sel ected

19
12

NN

»

APPENDI X A
TABLE A-3: SUMVARY OF DETAI LED ANALYSI S PHASE FOR WOOD TREATER SI TES
(conti nued)

Overal
Prot ecti veness

[EnY

Conpl i ance
w Feder al
ARARs

[EnY

Reduction
of
Toxicity,
Mobi lity,
& Vol une

3

2

1

2

1

1

1

1

Long-Term
Ef f ecti veness/ Short-Term
Per manence Ef f ecti veness
4 7
2 4
2 3
3
3

I npl emrentability

Cost



Renedi al Technol ogy or
Tr eat nent

V. Of-Site Options

A Of-Site RCRA
Landfill

B. Of-Site Sanitary
Landfill

C Of-Site

# of

FSs/ RCDs
Technol ogy
Was

Consi der edl

19

Recl amat i on/ Recycl i ng

1 Because several specific technologies within a general

# of

FSs/ RODs
Technol ogy
Was

Sel ect ed?

10

technol ogy group (e.g.,

# of

FSs/ RODs
Technol ogy
Was Not

Sel ected

cappi ng:

APPENDI X A
TABLE A-3: SUMVARY OF DETAI LED ANALYSI S PHASE FOR WOOD TREATER SI TES
(conti nued)

Overal |
Prot ecti veness

Conpl i ance
w Feder al
ARARs

unspeci fied cappi ng, asphalt/concrete caps,

Reduction

of

Toxicity, Long- Term

Mobi lity, Ef f ecti veness/
& Vol une Per manence

systens) were considered for each site, the total nunber of FSs/RODs in which a technol ogy group was considered may be greater than 25.

2 The total nunber of renmedial technol ogies selected is greater than 25 because treatnment trains consisting of several

exanpl e, the selection of an overall renedy may have included the selection of

(including soil washing), and inmmmbilization to address inorganic contamni nation.

3 Information on state and comunity concerns was not
(i.e., state concurrence letters and responsiveness sumari es).
non-sel ection criteria may not be equal

institutional

to the nunber of FSs/RODs in which a technol ogy was not sel ected.

controls to control

included in this analysis because FSs do not contain this information,

direct contact exposure,

soi |l /bentonite/clay caps,

Therefore,

Short-Term
Ef f ecti veness I npl emrentability

and nulti/layer cover

different technol ogies were selected at nost sites. For
bi orenedi ation to treat organic contam nation

and RODs generally only reference supporting docunmentation

FSs and RODs may indicate nore than one criterion for non-selection of a technol ogy. the totals for these

Cost



Overal |l Protection of
Human Heal th and
t he Environnent

Provi des protection
by reducing
concentrations of
organi c contam nants
in soils, sedinents,
and sl udges.

Ex situ biorenediation
requires neasures to
protect workers and
the comunity during
excavation, handling,
and treatnent.

Does not inpact the
I ocal environnment
with the proper

i npl ement ati on of

er osi on/ sedi ment
control neasures.

Conpl i ance with
ARARs

Qperation nust conply
with all federal

and state regul ations
that are identified
as ARARs.

Requi res conpli ance
wi th RCRA renoval,
treat ment,
transportation, and
I and di sposal

regul ations, if RCRA
is deternmined to be
an ARAR

Requi res conpliance
with CERCLA off-site
rule (if off-site
treatment, storage,
O disposal is used).

APPENDI X B

EVALUATI ON CF SELECTI ON CRI TERI A FOR TECHNOLOG ES USED TO TREAT CONTAM NATED
SEDI MENTS, AND SLUDGES AT WOOD TREATER SI TES:

SA LS,

Long-Term

Ef f ecti veness and
Per manence

Resi dual

cont am nati on
follow ng treatnent
may require use of
cappi ng and/ or

institutional controls.

Resi dual
cont ami nati on may
m grate.

Hazar dous subst ances
left in place will
require a five-year
revi ew.

Bi orermedi ati on
systens may require

| engthy operation, in
addition to long-term
mai nt enance of cap
integrity (if capping
is inplenented).

Bl OREMEDI ATI ON (cont i nued)

CRITER A

Reduction of Toxicity,

Mobi lity, or Vol une
Thr ough Treat nent

May reduce toxicity,
nmobi lity, and vol une

t hrough degradation of
organi ¢ contam nants;
however, if bul king
agents are added,

vol unme nmay not
necessarily be reduced.

If used in conjunction
with capping,
mnimzes nmobility.

Short-Term Ef f ecti veness

M crobi al degradation is a
relatively slow process that
is highly site-specific and
is affected by a nmultitude
of factors. Sone of these
factors (e.g., electron
acceptor and nutrient
availability, and pH may
need to be examined in
bench-scal e studies during
the desi gn phase of site
renmedi ation to maxim ze
aerobic activity and

m ni m ze process

i nterferences.

Ex situ bioremediation
presents potential short-
termrisks to workers and
community fromair

rel eases during excavation
and treatment; requires air
nonitoring to address these
short-termri sks.

Inpl erentability

Requires relatively
si mpl e technol ogi es;
easy to construct and
operate.

May require bench-
and/or pilot-scale
studi es during the
desi gn phase. Pil ot -
scale studies in the
field are al nost

al ways required
before full-scale

i npl enent ati on.

Easy to economically
mai ntai n treatnent
until cleanup levels
are achi eved.

Size of site may linmt
capability to perform
sone types of ex situ
bi or enedi ati on.

1 Actual cost of a renediation technology is highly site-specific and dependent upon target cleanup |levels of contami nants, soil characteristics, and the design and operation of the

remedi ation technol ogy used.

Cost 1

In situ $50 - $100
per cubic
yard of soil,
sedi ment ,
or sludge.

Ex situ $50 - $150
per cubic
yard of
soil,
sedi ment ,
or sl udge;
or $40 -
$125 per
ton of soil,
sedi nent,
or sludge.



Overal |l Protection of
Human Heal th and
the Environment

In situ biorenediation
may not be feasible
for the treatnent of
subsurface soils,

sedi nents, and sl udges
(dependi ng upon

vari abl es such as
contam nant type, soil
type, depth to

contam nation, etc.).

A sinmple cap, in
conjunction with

bi or enedi ati on,

provi des protection by
reduci ng and/ or

control ling erosion and
direct contact

exposure to residual
cont am nati on.

1 Actual cost of a renediation technology is highly site-specific and dependent upon target cleanup |evels of contaninants,
renmedi ati on technol ogy used.

Conpliance with
ARARs

Requi res conpliance

wi th Hazardous

Material s

Transportation Act

regul ations (if off-site
treatnment is used).

Requi res conpliance
with | ocation-specific
ARARSs.

Ex situ biorenediation
may need eni ssion
controls to ensure
conpliance with air
qual ity standards
during excavation and
treatment.

APPENDI X B

EVALUATI ON CF SELECTI ON CRI TERI A FOR TECHNOLOG ES USED TO TREAT CONTAM NATED
SA LS, SEDI MENTS, AND SLUDGES AT WOOD TREATER SI TES

Long- Term
Ef fecti veness and
Per manence

In situ process
generates little, if any,
toxic waste streans

that need to be

di sposed; ex situ nay
generate such streans.

Bl OREMEDI ATI ON (cont i nued)
CRI TERI A

Reduction of Toxicity,
Mobi lity, or Vol ume
Through Treat ment

Short-Term Ef f ecti veness
Where it is feasible, in situ

| east soil disturbance and,
therefore, presents the |east
short-termri sks.

I nvol ves potential short-
termrisks from handling
and transportation waste (if
off-site treatment is used).

I npl ementability

bi oremedi ati on requires the

soi | characteristics, and the design and operation of the



Overall Protection of
Hurman Health and the
Envi r onnent

Provi des both short-
and long-term
protection by
elimnating exposure to
organi c contam nants in
soils, sedinents, and
sl udges.

Prevents further

gr ound- wat er

contam nation and off-
site mgration.

Requires neasures to
protect workers and the
comunity during
excavation, handling,
and treatment.

Conpl i ance with ARARs

Qperation and design nust
conply with all federal and
state ARARs concerni ng
hazardous waste treatment
facilities.

Requi res conpliance with
RCRA renoval , treatnent,
transportation, and | and
di sposal regulations, if
RCRA is determned to be
an ARAR

Requi res conpliance with
CERCLA off-site rule (if
off-site treatment, storage,
or disposal is used).

APPENDI X B

EVALUATI ON CF SELECTI ON CRI TERI A FOR TECHNOLOG ES USED TO TREAT CONTAM NATED

SO LS, SEDI MENTS, AND SLUDGES AT WOOD TREATER SI TES:

Long- Term Ef f ecti veness
and Per manence

Ef fectively renobves source
of contani nation.

Has been denobnstrated as
an effective technique for
renovi ng and
concentrating organic
contam nants in soils,

sedi nents, and sl udges.

Woul d i nvol ve sone
treatnment or disposal of
residuals in addition,
generally through use of
carbon adsor ption/

El i m nates risks associ ated
with direct contact or
m gration of wastes.

THERVAL DESCRPTI ON

CRI TERI A

Reducti on of
Toxicity, Mbility
or Vol une Through
Tr eat nent

Significantly reduces
toxicity, mobility,
and vol ume of

cont am nants

t hrough treatnent.

Requires air
nonitoring to address
these short-termrisk.

I nvol ves potenti al
short-termrisks from
handl i ng and

regeneration or disposal.

off-site treatment is

Requires relatively
short time frame to
achi eve cl eanup

| evel s.

1 Actual cost of renediation technology is highly site-specific and dependent upon target cleanup |levels of contam nants,

renmedi ati on technol ogy used.

soi |

Shorth-Term
Ef fectiveness

Presents potenti al
short-termrisks to
wor kers and
comunity from
fugitive eni ssions
during excavation and
treatment (if on-site
treatment is used).
Limted off-site
treatment capacity
exi sts.

Used successfully at
ot her Superfund sites
to treat organic

sedi nents, and
used).

Publ i c may oppose
technol ogy, viewing it
as simlar to
incineration.

I npl emrentability

Subst antive permt
requi renents nust be
addr essed.

Mobi | e treat nent
units are readily
avai | abl e.

handl i ng, or

di sposal costs.

transporting waste (if

sl udges.

characteristics, and the design and operation of the

Cost 1

$150 - $400 per
ton of soil,
sedi nent, or

sl udge,

excl udi ng
excavati on,

mat eri al

contam nants is soils,



Overal | Protection of
Human Health and the
Envi ronnent

Conpl i ance wi th ARARs

Requi res conpliance with
Hazardous Materials
Transportation Act
regulations (if off-site
treatment is used).

Requi res conpliance with
| ocati on-specific ARARs.

Em ssion controls may be
needed to ensure conpliance
with air quality standards
duri ng excavation and
treatment.

EPA' s Draft Conbustion
Strategy is a TBC (e.g., for
conducting risk assessnents,
etc.)

APPENDI X B
EVALUATI ON OF SELECTI ON CRI TERI A FOR TECHNOLOG ES USED TO TREAT CONTAM NATED
SO LS, SEDI MENTS, AND SLUDGES AT WOOD TREATER SI TES:

THERMAL DESORPTI ON (conti nued)

CRI TERI A
Reducti on of
Toxicity, Mbility
Long - Term Ef f ecti veness or Vol une Through Short-Term
and Per manence Tr eat ment Ef f ecti veness I npl emrentability

Requi res engi neering
nmeasures to control

air emssions, fugitive
dust, runoff, erosion,
and sedi nent ati on.

1 Actual cost of a renediation technology is highly site-specific and dependent upon target cleanup levels of contami nants, soil characteristics, and the design and operation of the

renmedi ati on technol ogy used.

Cost 1



Overal |l Protection of
Human Heal th and
t he Environnent

Provi des both short -
and long-term
protection by
permanent |y destroying
organi ¢ contani nants
in soils, sedinents,
and sl udges.

Prevents further

gr ound- wat er

contam nation and off-
site mgration

Requi res measures to
protect workers and
the community during
excavation, handling,
and treatnent.

1 Actual cost of a renediation technology is highly site-specific and dependent upon target cleanup |evels of contam nants,
renmedi ation technol ogy used.

APPENDI X B

EVALUATI ON CF SELECTI ON CRI TERI A FOR TECHNOLOG ES USED TO TREAT CONTAM NATED
SO LS, SEDI MENTS, AND SLUDGES AT WOOD TREATER SI TES:

Conpl i ance wi th ARARs

Operation and desi gn nust
conply with all federal and

state ARARs concerni ng
hazar dous waste treat nent

facilities.

Requi res conpliance with
RCRA renoval , treatnent,

transportation, and | and
di sposal regulations, if
RCRA is determ ned to be
an ARAR

Requi res conpliance with

CERCLA off-site rule (if
off-site treatnent, storage,

or disposal is used).

Must neet Boil er and

I ndustrial Furnace (BIF)
regul ations, which can be
nore restrictive than RCRA

Long- Term
Ef f ecti veness
Per manence

Ef fectively destroys
nearly all
cont am nat i on

I's a well -denonstrated
techni que for treating
organi ¢ cont ani nants
in soils, sedinments,
and sl udges.

El i m nates risks
associ ated with direct
contact or nigration
of wastes.

I NCI NERATI ON

CRITER A

Reduction of Toxicity,

Mobi lity, or Vol une
Thr ough Treat nent

Significantly reduces
toxicity, mobility, and
vol une of

cont am nants through

t reat ment

Generates little, if any,

t oxi ¢ residues.

Short-Term
Ef f ecti veness

Presents potenti al
short-termrisks to
wor kers and

comunity from
fugitive em ssions
duri ng excavation and

treatnment (if on-site
treatment is used).
Requires air
nonitoring to address
these short-termrisks

I nvol ves potenti al
short-termrisks from
handl i ng and
transporting waste (if
off-site treatnent is
used).

Requires relatively
short tine frane to
achi eve cl eanup | evel s

Inpl erentability

Const ruction and
substantive permt

requi renents of on-
site incinerators my

be sonewhat difficult
to neet.

Mobi l e incinerators

are readily avail able
t hese use comon

procedures and
equi pnent .

Linmited off-site
incineration capacity
exi sts.

Used successfully at

ot her Superfund sites
to treat organic
contamnants in soils
sedi nents, and

sl udges.

soil characteristics, and the design and operation of the

Cost 1

$150 - $400 per
ton of soi

sedi ment, or

sl udge, excl udi ng
excavati on

mat eri al handling
or disposal costs



APPENDI X B

EVALUATI ON CF SELECTI ON CRI TERI A FOR TECHNOLOG ES USED TO TREAT CONTAM NATED

SO LS, SEDI MENTS, AND SLUDGES AT WOOD TREATER SI TES:

I NCI NERATI ON (cont i nued)

Overal | Protection of
Human Heal th and
t he Environnent Conpl i ance wi th ARARs

Requi res conpliance with
Hazardous Materials
Transportation Act
regulations (if off-site
treatment is used).

Requi res conpliance with
| ocati on-specific ARARs.

Em ssion controls may be
needed to ensure conpliance
with air quality standards

during excavation and
treat ment.

transport at ion routes

EPA' s Draft Conbustion
Strategy is a TBC (e.g., for
conducting risk assessnents,
etc.)

Long- Term
Ef f ecti veness and
Per manence

CRITER A

Reduction of Toxicity,

Mobility, or Vol ume Short-Term
Thr ough Tr eat nent Ef f ecti veness

Inpl erentability

Publ i c opposition nmay
nmake this technol ogy

i nf easi bl e.

Requires a trial burn
to denonstrate

destruction efficiency
and define operating

paraneters (if on-site
treatnment is used).

Requi res coordi nation
with state and | ocal
officials to sel ect
(if off-site treatment
i s used).

1 Actual cost of a renediation technology is highly site-specific and dependent upon target cleanup |levels of contaminants, soil characteristics, and the design and operation of the

renmedi ati on technol ogy used.

Cost 1



APPENDI X B
EVALUATI ON CF SELECTI ON CRI TERI A FOR TECHNOLOG ES USED TO TREAT CONTAM NATED
SO LS, SEDI MENTS, AND SLUDGES AT WOOD TREATER SI TES:

| MMOBI LI ZATI ON

Overal | Protection of
Humman Heal th and
t he Environnent

Provi des both short-
and | ong-term
protection by
cont ai ni ng

contam nants in a
fixed-soil/sedi nent/
sl udge mass.

Reduces the potentia
for further ground-
wat er contami nation

and off-site mgration

Reduces potenti al

ri sks associated with
i nhal ati on, dernal
contact, and ingestion
of contam nated soil s,
sedi nents, and

sl udges.

1 Actual cost of a renediation technology is highly site-specific and dependent upon target cleanup |levels of contam nants, soil characteristics,
remedi ation technol ogy used.

Conpliance with
ARARs

Qperation nust
comply with all federa
and state ARARs.

Requi res conpl i ance
with RCRA renoval,
treat nent
transportation, and

| and di sposal

regul ations, if RCRA
is determned to be an
ARAR.

Requi res conpl i ance
with CERCLA off-site
rule (if off-site
treatment, storage, or
di sposal is used).

Long- Term

Ef fecti veness and
Per manence

Represents a |l ong-term
solution that effectively
reduces and/ or

elimnates the nobility
of hazardous

substances into the

envi ronment .

Has been

denonstrated as an
effective technique for
treating inorganic
cont am nant s

(primarily nmetals, such
as chrom um and
arsenic) in soils,

sedi nents, and sl udges.

CRITER A

Short-Term
Ef f ecti veness

Significantly reduces
the nobility of

i norgani c contani nants
(and non-vol atile

organics, to sone
extent) by chenically

bi ndi ng and
encapsul ati ng t hem

Does not reduce

volume or toxicity of
cont am nant s. Vol une

nmay i ncrease 30-50%
t hrough the m xing of

the soil/sedinent/
sludge with fixative

agent s.

Inpl ementability

Requires relatively
si npl e technol ogi es;

easy to construct and
oper at e.

Requires treatability
testing.

Used successfully at

ot her Superfund sites
to treat inorganic
(primarily netals)
contam nants in soils
sedi ments, and sl udges.

$75 - $400 per ton of
soil, sedinment, or

sl udge (for on-site
treatnent).

$100 - $500 per ton of
soi |, sedinent, or
sludge (for off-site

di sposal ).

and the design and operation of the



Overal | Protection of
Humman Heal th and
t he Environnent

Requi res nmeasures to
protect workers and
the comunity during
excavation, handling,
and treatnent.

Lower portions of the
soil profile are often
unr el at ed.

1 Actual cost of a renediation technology is highly site-specific and dependent upon target cleanup |levels of contam nants, soil characteristics,

remedi ation technol ogy used.

Conpl i ance with
ARARs

Requi res conpl i ance

wi t h Hazar dous

Material s

Transportation Act
regulations (if off-site
di sposal is used).

Requi res conpl i ance
with | ocation-specific
ARARS.

Em ssi on control s nay
be needed to ensure
conpliance with air
qual ity standards
during excavation and
treat ment.

APPENDI X B

EVALUATI ON CF SELECTI ON CRI TERI A FOR TECHNOLOG ES USED TO TREAT CONTAM NATED

SO LS, SEDI MENTS, AND SLUDGES AT WOOD TREATER SI TES:

| MMOBI LI ZATI ON ( cont i nued)

CRITER A

Reduction of Toxicity,
Mobi lity, or Vol une
Thr ough Tr eat nent

Long Term
Ef f ecti veness and

Per manence

Requires air and

gr ound- wat er
nmonitoring to confirm

| ong-term effectiveness.

Requi res proper
managenent and/ or
institutional controls to
address any residual

ri sk associated with
direct contact.

Short-Term
Ef f ecti veness

Short-term

ef fecti veness

nmai nt ai ned t hr ough
strict environnental
control s.

I mpermeability

and the design and operation of the



G.CSSARY

Action Menorandum - A docurent that provides a concise witten record of the decision selecting
a renoval action. It describes the site's history, current activities, and health environnenta
threats; outlines the proposed actions and costs; and docunments approval of the proposed action
by the proper EPA Headquarters or Regional authority.

Adm ni strative Record - A fornal record established by the | ead agency, it contains the
docunents that formthe basis for the selection of a response action (e.g., analysis report,
Feasibility Study, Record of Decision, Directives, etc.).

Appl i cabl e or Rel evant and Appropriate Requirenments (ARARs) - Applicable requirenents are

cl eanup standards, standards of control, and other substantive requirenents, criteria, or
limtations pronul gated under federal environnental or facility siting laws that specifically
address a hazardous substance, pollutant, contam nant, remedial action, |ocation, or other
circunstance found at a CERCLA site. Relevant and appropriate requirenents are cl eanup
standards of control, and other substantive requirenents, criteria, or limtations pronmul gated
under federal environnmental or facility siting |laws that, while not "applicable" to a hazardous
subst ance, pollutant, contam nant, renedial action, location, or other circunstances at a CERCLA
site, address problens or situations sufficiently simlar to those encountered at the CERCLA
site and well-suited to the particular site.

Engi neering Eval uation/ Cost Analysis (EE/CA) - Required for non-tine-critical renoval actions
the EE/ CA contains information on site characteristics, renoval action objectives, and renova
action alternatives. It is intended to identify the objectives of the renoval action and to
anal yze the various alternatives that nmay be used to satisfy these objectives for cost,
effectiveness, and inplenentability. The EE/ CA process includes: conducting a renoval site
eval uation, notifying PRPs of their liability, preparing an EE/ CA approval nenorandum and
preparing a study docunenting the renoval action options. Al though an EEfFCA is simlar to the
RI/FS conducted for renedial actions, it is |ess conprehensive. The comrent/response
requirenents for the Admi nistrative Record

Feasibility Study (FS) - A study undertaken by the | ead agency to devel op and eval uate options
for renedial design. The FS enphasizes data analysis and is generally perforned concurrently
and in an interactive fashion with the Renedial Investigation (RI), using data gathered during
the R.

Hazard Ranki ng System (HRS) - The nmethod used by EPA to evaluate the relative potential of
hazar dous substance rel eases to cause health or safety problens, or ecol ogical or environnmenta
damage

I nnovati ve Treatnent Technol ogi es - Technol ogi es that have been tested, selected, or used for
the treatment of hazardous substance or contanminated materials but |ack well-docurmented cost and
performance data under a variety of operating conditions.

National Priorities List (NPL) - The list conpiled by EPA, pursuant to CERCLA section 105, of
hazar dous substance releases in the United States that are priorities for long-termrenedi a
eval uation and response

On- Scene Coordinator (OSC) - The federal official predesignated by EPA or the U S. Coast Quard
to coordinate and direct federal responses under Subpart D of the NCP, or the officia
desi gnated by the | ead agency to coordi nate and direct renmoval actions under Subpart E of the



NCP.

Prelimnary Renediation Coals (PRGs) - Initial cleanup goals devel oped as part of the overal
remedi al action objectives. PRGs are established and refined based on a variety of information
including ARARs and TBCs, the baseline risk assessnment, anticipated future | and use(s) of the
site, and technical, exposure, and uncertainty factors

Principal Threats - Principal threats include |iquids, areas contam nated wi th high
concentrations of toxic conpounds, and highly nobile naterials

Record of Decision (ROD) - The final renedial action plan for a site or operable unit, which
summari zes probl ens, alternatives, renedies, and the selected remedy. The ROD al so includes the
rationale for the selection of the final renedy, and explains how the selected renedy neets the
nine evaluation criteria stated in the NCP

Remedi al Investigation (RI) - A process undertaken by the | ead agency to determne the nature
and extent of the problempresented by a release. The R enphasizes data collection and site
characterization, and is generally performed concurrently and in an interactive fashion with the
Feasibility Study.

Remedi al Project Manager (RPM) - The official designated by the | ead agency to coordinate
nmonitor or direct a renedial action under Subpart E of the NCP

Remedi al Project Evaluation - A process undertaken by the | ead agency to collect data, as
required, and evaluate a release or threat of rel ease of hazardous substance, pollutants, or
contam nants. The evaluation nay consist of two steps: a prelimnary assessnent (PA) and a
site inspection (Sl).

Renoval Site Evaluation - A process undertaken by the | ead agency to identify the source and
nature of a release or threat of release, it nmay include a renoval prelimnary assessnent and
if warranted, a renpbval site inspection

Ri sk Assessnment - The qualitative and/or quantitative evaluation perforned in an effort to
define the risk posed to human health and/or the environnent by the cumul ative presence or
potential presence and/or use of specific pollutants.

Super fund Accel erated d eanup Mddel (SACM - The purpose of SACMis to make hazardous waste
cleanups nore tinely and efficient. This will be acconplished through a greater focus on the
front end of the process and better integration of all Superfund program conponents. The
approach involves: (1) a continuous process for assessing site-specific conditions and the need
for action; (2) cross-programcoordi nation of response planning; (3) pronpt risk reduction
through early action (renoval or remedial); and (4) appropriate cleanup of |ong-term

envi ronnental probl ens.

To Be Considereds (TCBs) - Non-promul gated advi sories or guidance issued by federal or state
governnents that are not legally binding and do not have the status of potential ARARs. In nany
circunstances, TBCs will be considered along with ARARs as part of the risk assessnent and nay
be used in determning the necessary | evel of cleanup for protection of health or the

envi ronnent .

Treatability Studies - Prelimnary studies in which a hazardous waste is subjected to a
treatnment process to determine if the waste is anenable to the process, what pretreatnent
activities are necessary, what the optinal process options are, and what is the efficiency of
the process.
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